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PREFACE 

In preparing this Historical Site Assessment (HSA) for the Santa Susana Field Laboratory Site 
Area IV Radiological Study, the U.S. Environmental Protection Agency (EPA) sought to provide 
the most comprehensive and far-reaching HSA possible. Among the voluminous amount of 
documents reviewed and ultimately used in preparing the HSA, several documents were used 
that have been identified as containing information potentially restricted by U.S. export control 
laws, including the Arms Export Control Act (22 U.S.C. section 2751 et seq.), the International 
Traffic in Arms Regulations (22 C.P.R. Part 120), the U.S. Department of Commerce's Export 
Administration Regulations (15 C.P.R. Parts 730-774), and the U.S. Department of Energy's 
Foreign Atomic Energy Activities Regulations (10 C.P.R. Part 810). These documents may only 
be reviewed by U.S. persons. U.S. persons are U.S. citizens, U.S. nationals, lawful permanent 
residents of the U.S., or persons who are protected individuals as defined by 8 U.S.C. section 
1324(b)(a)(3) (certain refugees and grantees of asylum). Transfer of controlled information by 
any means to a non U.S. person, whether in the U.S. or abroad, without a valid export license or 
prior written approval from the Department of State, Department of Commerce, or other relevant 
federal agency, is prohibited. 

In order to provide the HSA to the broadest audience possible without encumbrances, EPA has 
chosen to prepare a redacted version of the HSA to comply with U.S. law. This means that 
certain passages within this version of the HSA containing information potentially restricted by 
U.S. export control laws have been made illegible in order to protect this sensitive information 
while maintaining the original flow and organization of the HSA. It should be noted that as a 
percentage of the total HSA, the passages that have been redacted comprise less than 1 percent of 
the HSA. 

Per agreement with EPA's interagency partner at the Santa Susana Field Laboratory Site, the 
California Department of Toxic Substances Control (DTSC), EPA has provided an unredacted 
version of this HSA, with all parts made legible, for public review should a member of the public 
wish to review the entire HSA. Members of the general public who wish to review the entire 
HSA without redactions should contact the DTSC and make an appointment to do so. At the 
time of the appointment, DTSC will verify whether the individual requesting the review is a U.S. 
person and only U.S. persons will be permitted to read the passages that have been redacted. 
However, the information presented in those passages will remain under the purview of U.S. 
export control laws and cannot be removed from the DTSC office or copied or transmitted in any 
form. 

To make arrangements to review the full version of the HSA report, including information 
restricted under the export control laws of the U.S., members of the public should contact the 
following DTSC office: 

California Department of Toxic Substances Control 
9211 Oakdale A venue 
Chatsworth, CA 91311 
Phone: (818) 717-6500 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA HSA-SC 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (TM) presents a summary of the identified environmental concerns 
associated with past radiological operations within a portion of Area IV at the Santa Susana Field 
Laborato;·y (SSFL) site located in eastern Ventura County, Califomia (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I, II, III, and IV; and two buffer zones: the Northern Buffer 
Zone (NBZ) and the Southern ButTer Zone (SBZ). TIK U.S. Environmental Protection Agency 
(EPA) i:; conducting a radiological characterization study of SSFL Area IV and the NBZ 
pursuant u the Comprehensive Environmental Response. Compensation, and Liability Act 
(CERCLA). EPA's study consists of a Radiological Historical Site Assessment (HSA), gamma 
scanning of accessible areas, geophysical surveys, soil and water testing. EPA· s gamma 
scanning, geophysical, soil and water testing investigations are being developed and presented in 
separate work plans and data reports. 

HydroGeoLogic, Inc. (HGL) has been tasked by EPA to conduct the radiological 
characterization study within SSFL Area IV /NBZ (hereafter called the "Area IV Study"). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries arc based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads, drainage pathways, building usc, and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
HSA-5A 26 
HSA-58 46 
HSA-5C 23 
HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 
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The objective of the HSA component of the radiological study is to provide a comprehensive 
investigation that identifies, collects, organizes, and evaluates historical infcmnation relevant to 
nuclear research operations as it pe1iains to radiological contamination in the Area IV Study 
Area. Once these areas have been identified, potential areas where radiological contamination 
may exist at the site will be identified for gamma scanning or sampling. 

This work is being executed by HGL under EPA Contract EP-S7-05-05, Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
(HR) 2764, the Department of Energy (DOE) is funding EPA ·s Area IV Study. DOE elected to 
fund EPA· s study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6, 2010, the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the Area IV and the NBZ. Under this AOC, radiological contaminants will be 
cleaned up to background concentrations as defined by EPA's July 2011 radiological background 
study. 

1.1 Technical Memoranda and the Radiological Historical Site Assessment 

This TM presents information relating solely to sites and buildings located within Subarea HSA-
5C. This TM, along with subsequent TMs prepared for the subareas identified in Table 1.1. 
Each TM has been made available in draft for review and informal comment by SSFL 
stakeholders and the general public. EPA responded to each comment via draft "Response to 
Comment" tables, which were also made available to SSFL Stakeholders. Each draft TM was 
edited as described in the Response to Comment tables, and these edits along with any new 
information made available to EPA have been compiled into EPA· s official Radiological HSA 
for the Area IV Study Area. 

The content of each TM will be based on guidance provided in the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM, Revision 1, August 2000). MARSSIM is 
used as an investigative tool to gain an understanding of the nature and extent of radiological 
contamination left at a site. The TMs provide prclimina1y recommendations for MARSSIM 
classifications based solely on historical inforn1ation, which may be incomplete. The 
preliminaty classifications identified in the TMs will be used to guide the subsequent gamma 
scanning and multimedia sampling effort. Once more complete historical environmental data 
have been obtained, and the results of geophysical surveys, gamma radiation scanning surveys, 
field observations, and the results of soil sampling and laboratory analyses arc available, the 
preliminaty classifications presented in the TMs will be revised. 

1.2 Goals and Methodology ofthis TM 

This TM is focused on radiological infonnation within subarea HSA-5C and the drainage 
channels that lead to and from this area. The location of subarea HSA-5C is shown on Figure 
1.3. Plate 1 presents a summary of the features related to potential radiological sources 
identified within the HSA-5C subarea. Detailed information pertaining to the usc of radioactive 
materials and the potential release of radionuclidcs at sites and buildings within HSA-5C arc 
provided in Sections 2 and 3 of this TM. Preliminary findings specific to HSA-5C presented in 
this TM include: 

2 
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Descriptions and locations of potential, likely, or known activities that involved 
radioactive material, radioactive waste. or mixed waste; 

Initial MARSSIM classifications (e.g., Class 1, 2, 3) ofpotentially impacted areas; 

A site-by-site assessment of the likelihood or "weight of evidence" of radiologically 
contaminated media; 

An assessment of the likelihood of potential migration pathways; and, 

Identification nC confinnation oC and, if appropriate, addition or subtraction to, the list of 
the potential radiological contaminants of conccm. 

As specifj,_'d in MARSSIM, a "site .. is defined as any installation, facility, or discrete, physically 
separate parcel ,,r land, or any building or structure or portion thercoC that is being considered 
for survey and investigation (MARSSIM, Revision I, August 2000). MARSSIM guidance 
defines all sites a:'> either "non-impacted:· or ··impacted" by radiological operations. All of the 
sites at the Area IV Study Area arc considered to han~ a reasonable potential for residual 
contamiaation. so none is classified as ··non-impacted."" Impacted areas of the Area IV Study 
Area arc divided into one of three classifications. 1 

• C/(;ss J Areas: Areas that have, or had prior to remediation, a high potential for 
radioactive contamination (based on site operating history) or known contamination 
(based on previous radiation investigations). 

• Class 2 Areas: Areas that have, or had prior to remediation, a medium potential for 
contamination. 

• Class 3 Areas: Areas that have a low potential for contamination. 

The inforr:1ation provided in this TM together with comments and recommendations provided by 
SSFL stakeholders and the general public will be used in the EPA· s investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within HSA-5C. In addition to the HSA, information gathered by EPA· s Area IV and NBZ 
gamma scanning program and targeted geophysical investigation will assist EPA in fine-tuning 
the overall investigation strategy for the Area IV Study Area, and in making the final 
determination of the appropriate MARSSIM classifications. 

1.3 Brief Description and History of SSFL Area IV and the NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively t1at, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between 1,880 feet and 2,150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 
have been eroded primarily from the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

1 Multi-Agency Radiation Sun•ev and Site investigation Manual (MARSSJM), Revision 1, NUREG-1575, Rev. I, 
EPA 402-R-97-016, Rev. I, DOE/EH-0624, Rev. 1, August 2000, pp. 2-5. 

3 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-SC 

-----
October 2012 

The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical, 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainf~11l averages approximately 18 inches per year. 

A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper fractured Chatsworth Formation. In some areas, 
groundwater from the Chatsworth Formation f1ows through fractures in the rock and emerges at 
the ground surl~1ce as seeps or springs. Groundwater underlying the SSFL site is not currently 
used, or anticipated to be used, as a source of drinking water for the nearby communities or at 
SSFL, but nearby residents may in the future consume groundwater emanating from this site. 

In addition to rocket and small engine testing facilities in other portions of the SSFL, North 
American Aviation, Inc., had facilities at Area IV for researching, developing, and constructing 
equipment to usc nuclear energy through its Atomics International (AI) Division. 1 According to 
a 1959 company brochure, AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL sitc. 2 Under contract to DOE and private customers, AI supported the 
development of civilian nuclear power, as well as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The facilities within these 90 acres 
would later be rcfeJTed as the Energy Technology Engineering Center (ETEC). 3 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors arc listed in Table 1.2. 

Table 1.2 
Research Reactors Located at the Santa Susana Field Laboratory4 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

KEWB 4073 Kinetics Experiment I 7/1956 to I 6 
Water Boiler 11/1966 

L-85/AE-6 4093 L-85 Nuclear 3 11/1956 to 2 18 
Experimentation Reactor 2/1980 

SRE 4143 Sodium Reactor 20,000 4/1957 to 6,700 120.000 
Experiment 2/1964 

SER 4010 Systems for Nuclear 50 9/1959to 13 
Auxiliary Power 12/1960 
(SNAP) Experimental 
Reactor Facility 

1 North American Aviation, Inc., The North American Story, December 1960, p. 7 
2 Atomics Intemational, A Division of North American Aviation, Inc., Atomics International, December 1959, p. 5 
3 http://www .etec.energy .gov/History/ Area- IV- History .html 

300 

4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rodwell's Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. NOOIEROOOOI7, September 6, 1991, p. 23. 
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Table 1.2 (continued) 
Research Reactors Located at the Santa Susana Field Laboratory1 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

STR 402R Shield Test Irradiation 50 12 11961 to 1 300 
Facility 7!1%4 

S8ER 4010 S8ER Test Facility (J00 511963 to 215 3,600 
4/1%5 

STIR 402R Shield Test Irradiation 1,000 8/1964 to 28 3,714 
Facility /1974 

SIOFS3 4024 SNAP En,·ironmental 37 1/1965 to 16 6,000 
Test Facilitv 3:1966 

SRDR 4059 SNAP De\ clupmcnt 619 5/1968 to 182 220 
Reactor Facilitv 12:1969 

Seven criticality test facilities (i.e., facilities housing operations involving masses of fissionable 
materia~ capable of sustaining a nuclear chain reaction) were also located on Area IV.2 These arc 
listed in Table 1.3. Other nuclear 1~1cilities within Area IV included the Radioactive Materials 
Disposal Facility and the Hot Laboratory, as well as the Sodium Disposal Facility, or Area IV 
burn pit. Each of these facilities arc addressed as a site within the appropriate TM along with 
supporting buildings and open areas. 

Acconling to the DOE ETEC web site, most nuclear research related programs and operations 
ceased in 1988 and were replaced \Vith decontamination and decommissioning operations. :1 

Table 1.3 
Criticality Test Facilities at the Santa Susana Field Laboratorl . . 

.. 

Facility Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957tol963 First SNAP-2 criticality tests 
Organic Moderated 4009 1958to1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958tol967 Basic tests of reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 
Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 

Thorium Reactor (AETR) 
SNAP Flight Systems 4019 1962 SNAP flight system criticality 
SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 

The NBZ is a 175-acre parcel of land that abuts the SSFL property (Figure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surface water from the SSFL 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rocf..:-..vel!"s Santa Susana Field Laboratory -A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 23. 
2 

Atomics InternationaL A Division of North American Aviation, Inc., Atomics International. December 1959 
3 http://www.etec.energy .gov/History/ Area-IV -History.html 
4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rocf..:-..ve/l"s Santa Susana Field Laboratory - A Factual 
Perspective, Rockwell International; Report No. NOOI EROOOO I 7, September 6, 1991, p. 25. 
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downslope to surrounding populated arcas. 1 The N BZ was purchased by the Rockctdyne 
Division of Rockwell International (Rockwell) in 1998 from the adjoining Brandcis-Bardin 
Institute (now known as the American Jewish University) because an environmental contractor 
found that the NBZ contains radioactive and chemical contamination that had migrated from the 
SSFL. 

With the exception of 452 acres owned by the U.S. Government in Areas I and II, which are 
outside of the Area IV Study Area, the entire SSFL site, including the NBZ, is owned and 
operated by The Boeing Company. 

1.4 Brief Description and Histoq· of HSA-SC 

Subarea HSA-5C is approximately 21.9 acres of f1at land. Over the years, 21 buildings have been 
situated within HSA-5C. It includes F, G, J, and 22m1 through 241

h streets. Drainage is generally 
to the southeast. There is one retention pond in this subarea used for alcohol retention. 
Radiological operations in the HSA-5C area were related to the SNAP and SNAP 8 programs as 
well as to the Advanced Epithennal Thorium Reactor, which \Vas a separable-half critical 
experiment operating at less than 200 watts (thermal), and the Fast Critical Experiment 
Laboratory. 

1.5 Sites in HSA-SC 

During the peak of operations, Subarea HSA-5C comprised 23 sites, most of which were 
buildings. This TM addresses each of these 23 sites within Subarea HSA-5C. Of the 23 sites, 
one was a reactor (Building 4059), one was a criticality test facility (Building 41 00) and others 
housed operations involving radioactive materials. It is imp011ant to note that EPA and HGL 
continue to obtain and receive infonnation that may alter the findings of this TM. Of the 23 sites 
in Subarea HSA-5C, only 6 buildings remain today. 

1.6 Site Summary Methodology 

In preparing this TM, the following types of documents were reviewed: 

radiological characterization reports; 

previous radiological surveys; 

decontamination and decommissioning(D&D) reports; 

environmental monitoring reports; 

license termination reports; 

aerial photographs dating back 50 years; 

building f1oor plans, 

piping diagrams and construction drawings; 

RFI reports; 

unusual occurrence reports; 

1 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Evaluation, Santa Susana Field 
Laboratorv, Atlanta, GA, December 3, 1999, pp.2-5. 
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incident reports; 

plant operating reports and logs; 

safety analyses reports; 

facility surveillance and maintenance reports; and 

information obtained from interviews with former workers or other persons. 

(ktober 2012 

Numerous documents were obtained through information requests sent to Boeing, DOE, and 
other parties. EP J\ sent f(mnal information requests to Boeing, DOE. the Nuclear Regulatory 
Commission ("'..JRC) and the California Department of Public Health and Environment (CDPHE) 
under § 1 04( c) of the CERCLJ\. In addition, EPA directed Boeing to identify and provide 
pertinent docc;ments within a number of document databases comprising approximately 1.4 
million documents relating to all areas of the SSFL site, including Area IV, as well as some 
ofTsite faciliti,~s. The inf(mnation acquisition process is complete. 

EPA sent Bt'eing its original information request letter on June 24. 2009. Boeing provided an 
initial respor:se to this request on August 20, 2009, and a supplemental response on December 
I 0, 2009. 0:1 .June iS. 2010, Boeing prO\ ided relevant site drawings and maps as identified by 
EPA during a revievv of fla~ files at Boeing's Safety~ Hczllth, and Environmental Affairs (SHEA) 
building on site. Subsequently, on June 17, 2010, EPA sent Boeing a supplemental infonnation 
request letter specifically requesting all maps, diagrams, and as-built drawings for past and 
current buildings in Area IV. On .July 15, 2010, Boeing responded and provided additional 
documents, including maps and drawings. On NO\ ember 15, 2010, Boeing provided a third 
supplementary group of documents. On December 23. 2010, and January 11, 2010, Boeing 
provided numerous additional documents in response to both EPA original infonnation requests 
and EPA queries of Boeing's document database for the SSFL. 

In October 2010, EPA also sent the National Aeronautics and Space Administration (NASA) a 
formal information request letter. On November 22 and December 2, 2010, EPA received 
information responsive to this request. 

EPA sent DOE its original inf01mation request letter on June 24, 2009. DOE provided an initial 
response to this infcm11ation request on August 31, 2009. Subsequently, DOE provided 
supplemental responses to this initial infonnation request on a monthly basis. Additional 
information responsive to the EPA· s infonnation request was received in September, October, 
November, and December 2009. as well as January through December 2010 and January through 
July 2010. On June 17, 2010, EPA sent DOE a supplemental request for information, 
specifically requesting maps, diagrams, and as-built drawings for past and current buildings in 
Area IV. Starting in its July 2010 supplemental response to EPA, DOE provided information 
that was responsive to both the EPA information requests letters. 

Other requests for information pertaining to the site have included § 1 04( e) information request 
letter sent to the NRC and CDPHE. The purpose of the inquiries to both the NRC and the 
CDPHE was to identify and obtain any nuclear materials licenses pertaining to the site that may 
not have been captured via the infonnation requests sent to other parties. 

In preparing the HSA-5C TM, 429 individual documents and photographs were reviewed. The 
review process was conducted by first screening over 80,000 documents amassed for the project. 
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This screening efl()rt produced 429 documents relevant to past operations at f~1cilitics within 
HSA-5C and was therefore determined to warrant in-depth evaluation. Each or these 429 
relevant documents was thoroughly evaluated for information considered useful for carrying out 
the goals listed in Section 1.2 of this TM. In addition to screening and evaluating reports and 
other d~cumcnts, a comprehensive aerial photograph analysis of Area IV was prepared. This 
analysis is provided in Appendix A of the HSA. 

1.6.1 Contents of EPA's Site-by-Site Analysis 

The subject areas considered and addressed for each site discussed in Section 2 of this TM arc 
presented below. For each subject area, the list of criteria evaluated and the associated 
parameters for the evaluation arc described. The most complete available information was used 
to evaluate the site; no known information was omitted from the description. In the event that 
known information did not conform to one of the listed subject areas, it was included in the most 
logical place. 

Site Description 
A physical description of the site including, at a minimum, the following data elements: building 
numbers of all buildings within the site; date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to strcct(s); site plan(s); and floor 
plan(s) ti-om as-built or plan drawings, if available. 

Building Features 
Infom1ation related to dimensions or size of building(s), below-ground structures, vaults, 
pipelines, sumps, condensation lines, sewers, drains, swales, and leach fields. If none of these 
features were identified, the text '"no information was located'' was inse11ed. 

Formet· Use(s) 
Details of past usc( s) of the site, including dates of activities. 

Information from lnterviewee(s) 
This category includes information about the site provided by intcrviewee(s). 
has been obtained for a particular site, the text '"none to date'' was inserted. 
have been interviewed include: 

If no information 
Individuals who 

• Fom1er SSFL Employees (e.g .. health physicists, electricians, mechanics, construction 
inspectors, nuclear technicians, etc.) 

• Survivors of Former Employees; 

• Fom1er Contractors (and one survivor of a fonner Contractor); 

• Community Stakeholders; 

• Residents in surrounding areas. 

At the discretion of the Interviewee, each interview was conducted either by representatives of 
the EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. 
EPA's primary objective of the interview program was to help direct the soil sampling crews to 
potential source areas of radiological contamination identified during the course of each 
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interview. All infonnation on potential source areas. corroborated or not, was recorded in EPA· s 
HSA process. 

At the time of writing this TM, the EPA had completed forty-nine ( 49) interviews. Under the 
DOE/EPA joint interview program, eighteen ( 18) interviews have been conducted. 
Approximately 107 fonner employees have requested to be interviewed by DOE only and those 
interviews are complete. An additional eighty fi\'C (85) people were refened to EPA and DOE 
by interviewees during the course of the interviews, and of these, only twenty (20) could be 
located, which resulted in four ( 4) additional intervie\\ s. DOE has provided all of their interview 
transcripts to EPA for lhL~ in EPA TMs. 

The interview inf<m11ation obtained to date relevant to this TM is depicted on the relevant Plate I 
figure. Appendix B of the HSA provides a summary of the interview process and completed 
interview summaries of each interview. 

Radiological Incident Rcpot·ts 
Reports on any documented incidents at the site with the potential for release of radioactivity 
into the environment. If no incident reports were found, the text ""none found" was inserted. 

Current Use 
Current use of the site, or date of demolition of building/structure. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s) 
Previous radiological investigations such as surveys, decontamination activities, and cleanup 
activities were evaluated. The evaluation of previous investigations and cleanups addressed, at a 
minimum. the following elements: 

agency conducting the investigation: 

• purpose of the investigation; 

dates of the investigation; 

details of releases inside building, to air, to soil, and to surface water, as applicable; 

• decontamination/cleanup activities; and 

final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates, if known. If no documented burials and/or disposals were identified, the text 
"none found" was inserted. 
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Aerial Photogt·aphs 
The applicable photographic analyses fi·om the rep01i prepared by the EPA ·s Environmental 
Photographic Interpretation Center (EPIC) in March 2010 were included for each site. These 
analyses include photographs from the following dates: 

• December 22, 1952; 
• August 19, 1957; 
• August 21. 1959; 
• Approximately 1960 plus or minus a year; 
• March 1, 1965; 
• August 13, 1967; 
• April 20, 1972; 
• May 16, 1978; 
• October 21, 1980; 
• August 21, 1983; 
• October 10, 1988; 
• June 19, 1995; and 
• June 8, 2005. 

Aerial photograph anomalies were interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other infom1ation (such as historical documents) would indicate. 

Radionuclides of Concern 
Radionuclides used/generated at the site. This description includes, at a minimum, the types of 
radiological material(s) managed at the site; radionuclides known or suspected to have been 
handled or generated on the site; and how the identified radionuclidcs impact the list of 
radionuclidcs of concem in the background study. If no infonnation was available, the text 
""none found" was inserted. It is important to note that not every radionuclide listed in this HSA 
will have a sample analysis. The radionuclides arc listed for completeness, indicating that they 
have been mentioned or discussed in a cited document or report. However, many of the facility 
and site rcpmis reflect the conditions at the time, thus eve1y mention of a specific radionuclide 
does not mean it would be present now, due to decay. For this reason, the Radionuclides of 
Concern sections described for each facility or site list those found in historical records. The 
Radionuclidcs of Concern (Table 3.3) lists radionuclides that will be analyzed and docs not 
include those that would have decayed in the years since operations ceased. 

Drainage Pathways 
This category includes infonnation on the direction of surface water flow on the site and the 
presence of sanitary drains, stom1 drains, channels/ditches septic systems, or leach fields on or 
near the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE AOC dated December 20 I 0 
that generally requires a cleanup to background levels for both radiological and chemical 
contaminants. Background studies for the site have been completed with EPA leading the 
radiological background study and the DTSC leading the chemical background study. The 
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potential for radiological contamination is quantified in this TM by ass1gning a preliminary 
MARSSlM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis for assigning the preliminary MARSSJM 
classification includes an examination of the following data clements: 

historical site operations~ 

previous radiological investigations~ 

lTJ'Orted incidents of releases; 

dc,:tmtamination and remediation operations at the site; 

intl:rviews with former workers; 

drainage pathways on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 
For each site, recommendations were made for possible targeted soil/sediment sampling 
loeatinn< The selection of potential sampling locations was based on locations with the highest 
potcntid for radiological contamination as well as at the particular site based on all known 
information collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

topography of the site; 

historical site operations; 

radiological investigations; 

reported incidents of releases; 

decontamination/cleanup operations at the site; 

interviews with former workers; 

stonn drains on or ncar the site; 

sewer lines on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 
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2.0 FINDINGS 

This section organizes the building areas within HSA-5C according to six logical .. clusters .. 
(a.k.a. groups) based on operational characteristics and geographic locations. Plate I depicts the 
entire HSA-5C subarea and should be referenced while reading Section 2. Each HSA-5C group 
(discussed in Sections 2.1 through 2.6, below) is depicted in an accompanying group map, which 
serves as a guide for the text describing the building areas in that group and also as an index for 
the group· s site photograph and building layout drawings. 

2.1 Group I 

The Group 1 index map is presented in Figure 2.1. Following Figure 2.1, the site photograph 
and layout drawings for each building area within HSA-5C Group 1 are presented. HSA-5C 
Group I includes three building areas containing the Building 4059 Systems for Auxiliary 
Nuclear Power (SNAP) reactor and associated buildings. 

2.1.1 Building 4039 Area 

Site Description: The Building 4039 area comprises the fom1er Building 4039 and the land 
around it located on 201

h Street. Building 4039 was constructed in approximately 1964 as an 
office building. 1

' 
2 Figures 2.1. 1 a through 2.1.1 b pn•vide a current photograph and the best 

available building-specific drawing(s) that the research team could find. No as-built drawings 
were located for Building 4039. Buildings 4038, 4057, and 4626, located south of Building 4039 
are discussed in this TM. Building 4757, located \vest of Building 4039, is an electrical 
substation for Buildings 4038 and 4057. Building 4059. located north of Building 4039, housed 
the SNAP 8 development reactor. Plate 1 presents a summary of all identified features for this 
site. 

Building Features: Building 4039 was a small single-story rectangular building constructed 
with galvanized steel walls and roof, anchored to a concrete floor. It had internal walls and 
partitions. A floor plan is presented in Figure 2.1.1 b. 

Former Use(s): Building 4039 was the Systems for Auxiliary Nuclear Power (SNAP) 
Administration Building, SNAP Office Building No. 4, and Liquid Metal Engineering Center 
(LMEC) Office Building. Building 4039 was later the health physics counting laboratory for 
sealed radioactive sources and a laboratory for a low-background alpha/beta counting system to 
analyze air and wipe samples. 3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 Rocketdyne, Historical Site Photograph. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Sapere, Consulting, Inc., Historical Site Assessment of Area IV Santa Susana Field Lahoratory, Ventura Coun~y, 
California, Volume 2- Area IV Site Summaries, May 2005. p. V-1. 
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Current Use: Building 4039 was demolished in 2003. In 2009, a trailer is located at the site of 
Building 4039. Boeing uses this facility for copying documents contained in Building 4057. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclease(s): Boeing 
performed weekly radiological surveys from April 14, 2000, through April 11, 2001. Prior to its 
demolition in 2003, Boeing surveyed Building 4039 using wipe samples, beta detectors, and 
gamma exposure instruments. All wipe samples were less than Boeing's minimum detectable 
activity (MDA), and all instrument readings were non-dctcctablc. 1 In 2003, the building 
structure, concrete slab, foundation, and footings were removed along with a sewer pipe. The 
slab footing was backfilled with No. 2 aggregate.2 

Radiological Use Authorizations: Operations in Building 4039 were conducted under Usc 
Authorization 160 while the building was used as a health physics counting laboratory. 3 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 aerial 
photograph when a small rectangular building is identified as Building 4039. This building 
continues to be seen in 1967, 1972, 1978, I 980, 1983, and 1988 aerial photographs. In the 1995 
photograph, Building 4039 is not clearly seen. The building is missing fi-om the 2005 aerial 
photograph, but a trailer appears in the location of Building 4039 in a 2009 aerial photograph_4 

Radionuclides of Concern: The research team did not find evidence that high activity 
radioactive materials were used or stored within Building 4039. Radioactive air and wipe 
samples were analyzed in Building 4039. Sealed radioactive sources were also stored in 
Building 4039. Building 4039 is located approximately 50 feet south of Building 4059; 
consequently, there is some potential that other radionuclides associated with Building 4059 may 
have migrated to the area surrounding Building 4039. Radionuclides associated with the 
operations of SNAP reactor Building 4059 include natural and enriched uranium (U-238, U-234, 
U-235), isotopes of plutonium (Pu-238, Pu-239, Pu-240, Pu-241 ), americium-241 (Am-241 ), 
fission products (primarily cesium-13 7 (Cs-13 7) and strontium-90 (Sr-90) ), and activation 
products (tritium (H-3), iron-55, (Fe-55), cobalt-58 (Co-58), Co-60, nickel-63 (Ni-63), Ba-133, 
europium-152 (Eu-152), Eu-154, Eu-155, promethium-14 7 (Pm-14 7), and tantalum-182 (Ta-
182)).:; All radionuclides of concern listed with the exception of Co-58 and Ta-182 arc included 
in the August 2010 Final Field Sampling Plan for soil sampling in Area IV. Co-58 and Ta-182 
both have half-lives of less than 1 year and thus do not meet the criteria for analysis. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from Building 4039 
likely flows north and east to a stom1 drain that runs along 201

h Street and into an intermittent 
stream that flows southeast through Area III to a pond in Area II. Building 4039 was located 

1 Boeing, Radiation Survey Report, Building T039, Internal Document, No Document Number, April 15, 2003. 
2 .Job B (B4039, B4032, and B4042) Statement of Work, Flysheet ETEC PB 02-009, March 3, 2003. 
3 Boeing, Radiation Safety Records Management System. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report March 20 I 0. 
5 Vitkus, T. J. and Morton, J. R., Radiological Surrcv of the Building 059 Reactor Vault. Santa Susana Field 
Laborat01y, Rocf..we!! International, Ventura County, CalifiJrnia, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
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south of S8DR reactor Building 4059. However, it appears that a series of storm drains separates 
Building 4039 and 4059. The year in which the storm drains were installed is not known. A 
sanitary sewer line is located on the northern side of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4039 area is Class I, due to its location within ETEC, close proximity to SNAP reactor 
Building 4059, and because no site investigation has heen conducted. 

Recommended Locations fo1· Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4039 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
character:zation is recommended for the Building 4039 area. This includes the following 
Building 4039 areas and appurtenances: 

• The area between Building 4039 and Building 4059. Radionuclidcs ongmatmg from 
Building 4059 may have migrated to this area via sudacc water flow or airborne releases. 

• The stonn drains located on the northern and eastern side of the site. If radiological 
n:::tcrials were released from Building 4039, they may have migrated to the storm drain 
nclwork during precipitation events. 

• The sanitary sewer lines located on the not1hcm and eastern side of the site. If 
radioactive materials were released into the sanitary sewer system, residual 
c~mlamination may exist in the materials surrounding the sewer lines. 

2.1.2 Building 4059 Area 

Site Description: The Building 4059 area comprised Building 4059 and the land surrounding it 
on 20111 Street. Building 4059 was constructed in 1961 and was modified in 1964 to provide a 
simulated space environment for ground-testing the Systems for Auxiliary Nuclear Power 
(SNAP) prototype reactor, S8DR. Building 4059 was a 31-foot-tall concrete and Butler-type 
structure with approximately 10,764 square feet of floor space. 1 

• 
2 Figures 2.1.2a through 2.1.2g 

provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate 1 presents a summary of all identified features for this site. 

Building Features: Building 4059 contained a below-ground test vault 28 by 39 feet in area and 
32 feet deep. The vault walls were of dense borated concrete. Building 4059 also contained a 
pipe chase room, vacuum equipment room, and a contaminated liquid holdup system. The pipe 
chase room, located adjacent to the vault, was sand filled and contained the vessel shield cooling 
pipes and a line from the vacuum chamber to the vacuum equipment room. The vacuum 

1 Vitkus, T. J. and Morton, J. R .. Radiological Survey of the Building 059 Reactor Vault. Santa Susana Field 
Laboratory. Rocf..we/1 International, Ventura Coun(v. California. Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 

15 
Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical Memorandum: Area IY, Subarea IISA-SC 

--~~~~~~~~~~ 

Octo her 2012 

equipment room contained a chimney with thick concrete walls. The contaminated liquid holdup 
system included a 550-gallon steel holdup tank inside a concrete vault. No pipe or pipe chase 
penetrated the vault walls or f1oor. 1 In 1964, a French drain was added around three external 
sides below the foundations, to collect and remove any infiltrating groundwater. 2 Gas produced 
fi·om the reactor was pumped to gas holdup tanks and after a delay f(Jr the needed decay of 
radioactive argon and xenon, discharged to the atmosphere through the facility stack. Figure 
2.1.2b provides a f1oor plan of Building 4059 in 1965.3 Additional building structural 
modifications are depicted in subsequent figures. Figure 2.1.2c provides a utility plan for 
Building 4059 in 1967. The contaminated \vaste holdup tank was located inside the building, 
below ground surface. 

Former Use(s): Building 4059 housed the SN!\P 8 prototype reactor, S8DR, Large Leak Test 
Rig, and Ground Prototype Test Facility. By January 1969, an unshielded SNAP 8 prototype 
reactor was operating at 600 kW in the north cell. It continued operating until December 1969 at 
600 kW with a short period at I MW. In 1970, the reactor and associated equipment were 
removed and the facility became inactive. In 1973, the Liquid Metal Engineering Center 
(LMEC) occupied the building, removed the shielding and remote handling equipment, and 
erected the Large Leak Test Rig (LL TR) in the test vault and high bay areas.~ In 2004, the 
building shell and concrete cells and foundations were removed after which the large excavation 
area was backfilled with soils that had been removed from the excavation. 

Information from Interviewees: In 2010, a number of former workers were interviewed about 
their experiences at the SSF. Two remembered Building 4059. Excerpts from their comments 
arc presented below. 

• ''There was a SNAP reactor in building 59. In the 1990s, the plan for decommissioning it 
was to excavate the building down to ground level and fill it in. I worked on the final (at 
that time) decommissioning report. There were some solvents in the ground at one 
location. I made a very rough estimate about how much would be there and my 
calculations predicted that there might have been as much as one bottle! Eventually, the 
decision was made to excavate everything and then backfill."~ This former employee 
worked at the SSFL between 1959 and 1981. 

• "One of my concerns is with Building 4059, which was a reactor building. I know they 
took sand that was discovered to be contaminated out of the pit. I don't know what else 
they have done since then. I heard the building was tom down. Building 4059 was the 
last reactor that went in and the reason I know that is because I was the inspector when 
the fuel rods were placed in the vessel. That reactor ran about a year and then they took 
everything out... As I mentioned earlier, they took the reactor out of Building 4059 years 
ago and then they set that building up for other tests at that time. Even though Health & 
Safety said Building 4059 was a safe building to be in, I went in with my own equipment, 
including a Geiger counter, and walked that whole building to make sure it was safe. I 
did my own checking to verify that Health & Safety was right. When we were working 
in Building 4059, we wore rubber gloves, and in some cases booties and coveralls. When 

1 Memo from J. F. Lang, Engineer-in-Charge, to R.O. Meyer concerning Building 059, dated September 14, 1983. 
c SNAP 8 Ground Proto(vpe Test Facility Building 059, fragment. circa 1980, p.l. 
:; Tuttle, R.J .. Tritium Production and Release to Groundwater at SSFL. Safety Review Report No. Rl/RD92-186, 
December I, 1992, pp. 3-15- 3-23. 
4 Interview No. 196 of former worker conducted by the DOE and EPA, September 2010. 
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you come out of the work area you removed clothing or anything else that had become 
contaminated and put it into a separate container for disposal as radioactive material. So 
they took pretty good care up there. Anything radiological was shipped off the site to a 
burial ground in either Idaho or Nevada. I am not aware of anything being buried on 
~:itc ... I am still concerned about Building 4059. It might be a good idea to put in some 
wells around it and close to it and make sure there is no contaminated groundwater 
a! ound that building because the reactor was in the basement and they had a 5-foot 
diameter tube that went from the reactor vessel to a huge diffusion pump packed in dry 
s;md. The pump was used to prevent water from filling the cavity. The pump went bad 
m~d the cavity filled t:p with water. The water may have become radioactive at that time. 
It wasn't what I cnllcd dirty radiation, but the \Vater and/or cavity probably became 
r:1dioactivc. Thafs the place I'm concerned with. If ifs been cleaned up and a report has 
been written on it then fine. You would have to go down at least 40 feet to sec if there 
'.\as any groundwater contamination because the basement was 32 foot deep and this was 
!'..;low that. The Bui!ding 4059 radioactive water could have possibly drained down into 
~ imi Valley and could be the reason people are saying there is some contamination down 
''' far as Royal Street in Simi Valley. It might be worth looking into.'' 1 This former 
~.·mploycc worked at the SSFL between 1967 and 1985. 

Radiological Incident Reports: There have been 19 incidents associated with Building 4059 
that cc•t!ld have resulted in releases to the environment. The following table provides 
infom1::~i,m presented in an incidents database provided by Boeing. A summary of the incident 
reports is provided following the table. 

Building 4059 Incident Report Summary 

·-

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 
None I 0/29/1969 SRDR REACTOR H,. MFP FUEL ELEMENTS LEAKING 

HYDROGEN AND MIXED 
FISSION PRODUCTS DURING 
OPERATION 

A0633 02112/1970 T059 TEST VAULT ABSOLUTE FILTER ON 
Incident VACUUM CLEANER 
report RUPTURED CONT AMINATING 
missing AREA 
A0576 02/19/1970 PIPE CHASE 859 CUTTING A NaK LINE IN PIPE 

CHASE ROOM CAUSED NaK 
FIRE 

None 11/04/1981 BUILDING 59 FIRE BROKE OUT BURNING 
ARMS AND HAND OF ONE 
WORKER 

A0183 01/2711988 VACUUM DUCT Co-60 PHOTOGRAPHER SENT INTO 
ROOM CONTROLLED AREA 

WITHOUT PROPER TRAINING 
OR PROTECTION 

A0187 08/12/1988 PIPE CHASE ROOM Co-60, Eu-152. TORCH CUTTING IN PIPE 
Eu-154 CHASE RESULTED IN 

CONT AM INA TION OF 
OPERATORS 

1 Interview No. 255 of former worker conducted by the DOE and EPA, September 20 I 0. 
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Building 4059 Incident Report Summary (continued) 

... --- ·-- ---- -· --- -- -- -- ·-·· --·· --
Incident Date of Location of 

Isotopes Description of Incident 
File Name Incident Incident 
AO!R9 OR/19/19RR PIPE CHASE ROOM Co lEu BREATHING AIRLINE BECAME 

DISCONNECTED IN AIRBORNE 
AREA 

AOI94 OI/3l/19R9 PIPE CIIASF ROOM Co/Fu EMPLOYEE LNTLRED 
RADIATION AREA WITHOUT 
FILM BADCiE ON CIIEST WIT! I 
DOSIMFTFR 

AOI97 04/06/1 9R9 FILTER BANK Co-60 IMPROPER PROCEDURE ON 
FILTER CHANGE CAUSED 
I IIGI I AIRBOR:t\'E 
CONTAMINATION 

A0204 04/1211990 TEST VAULT AREA EMPLOYEE ENTERED 
CONTROLLED AREA W /0 
PRESCRIBED 
MONITORING/PROTECTIVE 
EQUIPMENT 

A020(l 05/0R/1 990 VACUUM Co-60 EXIT SURVEY REVEALED 
EQUIPMF:t\'T ROOM CONTAMINATION ON PANT 

LEG 
A0212 01117/1991 ELECTRICAL ROOM K/Co CLEAN AREA FLOOR 

SWEEPING FOUND TO 
CONTAIN Rl A MATERIAL 

A0214 02/2511991 TEST CELL Co-60 TORCHING OPERATION 
GENERATED IIIGH AIRBORNE 
ACTIVITY IN ADJOINING HIGH 
BAY 

A0216 09/20/1991 TEST CELL EMPLOYEE ENTERED 
CONTROLLED AREA 
WITHOUT FILM BADGE 

A0219 09/02/1992 TEST CELL TORCHING SLAG VIOLATED 
PROTECTIVE CLOTHING 
CONTAMINATING SHOE 

A0307 12/03/!992 TEST CELL I EMPLOYEE'S DOSIMETER 
WENT OFF SCALE DURING D & 
D OPERATIONS 

A0579 07/29/!993 B-59 RPT PIT EXIT SURVEY INDICATED 
CONTAMINATION ON 'T' 
SHIRT 

A0692 12/22/1998 T059 HIBAY CONTAMINATION OF FORK 
TRUCK/GLOVES WAS DUE TO 
NATURALLY OCCURRING 
RADON DAUGHTERS 

A0691 01/05/1999 SSFL NATURALLY OCCURRING 
RADON DAUGHTERS PLATED 
ON HARD HAT AND GLOVES 

*Isotopes are \\Tllten as they arc presented m the mCJdent database. I he research team believes that 1\11'1' IS an acronym for mrxed frssron 
products. 

• In 1969, AI found fuel elements leaking hydrogen and fission products. A group of 
experts was gathered to analyze the leak and find its cause. At the time, the zirconium 
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hydride reactor was being considered for numerous space missions. 1 This was the second 
or third most serious accident at the SSFL. The reactor operated for a year with failing 
fue I. 

• On February 13, 1970, an absolute filter on a vacuum cleaner ruptured contaminating the 
Bllilding 4059 test vault. The incident report has not been located (A0633 ). 2 

• 0:: February 19, 1970, a sodium/potassium (NaK) fire broke out in the Pipe Chase Room 
\\; ,:]c an employee \va:s cutting a pipe during demolition activities. Approximately one 
tc::'-Llp of NaK spilled i:1to a drip pan on the f1oor and began to smolder. The fire was 
n:inguished by shoveling calcium carbonate onto the pan. When a dense cloud of white 
sc~,1kc filled the vault, personnel evacuated, b1Jiting the access door in place. A 
Sl'>sequcnt inspection of t!Je exhaust duct filter revealed no increase in airborne 
r:tdioactivity (Report No. A0576) 3 

• r<1 November 4. 19R I. a fire b!·oke out at Building 4059. The cause and region of the 
fire arc unclear from the report. A worker received burns to his right hand and arms and 
;,~ uken to the .. nurse." The local fire service extinguished the blaze using three hoses . ..\ 

• 0;1 January 27, 1988. a photographer \Vas sent to th.; Vacuum Duct Room without proper 
:;afcty precautions. He entered a .. High Radiatinn Area" without protective clothing, a 
fllm badge, or a pocket dosimeter. Upon exiting the room, one pant leg was found to be 
contaminated. Radiation level" in the area were in excess of 100 milliroentgens per hour 
(mR/h). Loose contamination consisted primarily of Co-60 in sand. The contamination 
''· <:s removed successfully at the Radioactive Material Handling Facility (Report No. 
i\0183). 5 

• On August 12. 1988, two employees were contaminated as a result of cutting in the Pipe 
Chase Room during demolition activities. Contamination was measured at 17,500 dpm 
or beta-gamma contamination per 100 square centimeters. These employees were 
suh:c;equently decontaminated (Report No.AO 187).6 

• On August 19, 1988, an employee working in the Pipe Chase Room in an air-line 
respirator felt his filter cartridge pod disconnect from his face mask. He picked it up and 
had his co-worker try to reconnect it. His co-worker thought the coupling was broken so 
they evacuated the room within 2 minutes. Nasal and facial smears and the inside of the 
face mask indicated no detectable activity. Analysis of a work area air sample indicated 
1.5 x JO-lt pCi/mL, below the maximum pern1issible concentration of 9 x 10·9 pCi/mL. 

1 U.S. Atomic Energy Commission. Letter from M. Klein, AEC, to J. J. Flaherty, Atomics InternationaL dated 
October 29. 1969. 
2 The Boeing Company Radiation Incident Database. 2010. 
3 Bresson, J. F., Rockwell Internal Letter toW. F. Heine. re: Fire in Building T059 Vault. February 26. 1970. 
4 Incident Repoti. dated November 4, 1981 (BNA05615738-744 ). 
5 Tuttle. R. J., Rockwell Internal Letter to J. A. Chapman, re: Radiological Safezv incident Report, T059 Vacuum 
Duct Room. January 27, 1988. 
6 Wallace, J. H .• Rockwell Internal Letter to Radiation and Nuclear Safety Group. re: Radiological Safety incident 
Report, T059 Pipe Chase Room, August 12, 1988. 
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A warning letter was issued alerting respirator users to the risk of uncoupling (Report No. 
A0189). 1 

• On January 31, 1989, a radiation worker entered a radiation area for work without a 
personally issued film badge although he wore the required pocket dosimeter, two TLD
LiF chips finger rings (one on each hand), a visitor film badge on his foot, and a TLD
C AF. A review of the pocket dosimeter and the TLD indicated an accumulated exposure 
of 74 mrem. Greater caution to observe safe work practices was recommended (Report 
No. A0194). 2 

• On April 6, 1989, an employee dropped an open box of used filters (approximately I 0 
feet) while changing the exhaust system filters during torching operations on the upper 
level of Building 4059. A cloud of dust arose from the filters when they landed on the 
f1oor and "a lot of dusC settled on the floor. Higher counts were recorded by the 
radiation detector. The employee's hands (4,350 dpm) and shoes (5,800 dpm) were 
subsequently decontaminated. No other activity was clctcctcd on his body or clothing. 
The filters were to be disposed of as radioactive waste and the area was to be vacuumed 
(Report No. A0197). 3 

• On April 12, 1990, an employee entered the test vault area on the lower level of Building 
4059 without approvaL without plastic shoe covers, and without a personally issued film 
badge or pocket dosimeter. When discovered and reprimanded, the employee left the 
area approximately 3 minutes after entering the vault (Report No. A0204).4 

• On May 8, 1990, at the end of his shift, an employee surveyed himself and found a hot 
spot on his pant leg. Fixed contamination was localized to the l-inch by l-inch area on 
the pant leg reading 300 cpm. The employee had been decontaminating the vacuum 
equipment room shield blocks wearing a red-line laboratory coat. After several 
unsuccessful decontamination attempts, the pants were disposed of as radioactive waste. 
It was recommended that future work with shield blocks would require red-line coveralls 
(Report No. A0206). 5 

• On January 17, 1991, floor sweepings in the electrical room were found to contain Co-60 
(0.85 pCi/g). The sweepings were disposed of as radioactive waste (Report No. A0212). 6 

• On February 25, 1991, open-tent torching operations generated high airborne Co-60 
radioactivity in the adjoining high bay during demolition activities. Nasal smears 

1 Wallace, J. H., Rockwell Internal Letter to Radiation and Nuclear Safety Group, re: RadioloRical Sajet1· incident 
Report. T059, August 19, 1988. 
2 Saba, V. B., Rockwell Internal Letter to Radiation and Nuclear Safety Group, re: Radiological Sa(etv incident 
Report. SSFL Building 059, Reactor Vault, January 31, 1989. 
1 Begley, F. E. Rockwell Internal Letter to Radiation and Nuclear Safety Group. re: Radiological Sa(etv incident 
Report. Lower Level ol T0 59, April 6, 1989. 
4 Saba, V. B., Rockwell Internal Letter to Radiation and Nuclear Safety Group, re: Radiological Saf'ety Report. SSFL 
Building 059, April 12, 1990. 
5 Wallace, L Rockwell Internal Letter to Radiation and Nuclear Safety Energy Systems Group, re: Radiological 
Safety incident Report, T059 Vacuum Equipment, May 8, 1990 
6 McGinnis, E. R., Rockwell Internal Letter to Radiation Protection and Health Physics Services, re: Radiological 
Safety Report, T059 Electrical Room, January 17, 1991. 
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revealed that three of seven workers had collected detectable activity. All seven 
employees submitted 1-day and 5-day samples for bioassay. Operations ceased until the 
Co-60 radioactivity in the air dropped to a safe level (Report No. A0214). 1 

• On September 20, 1991, an employee noticed that his film badge was missing while 
working on a plastic containment shroud above the test cell tent in the reactor vault. He 
left the area and notified the facility health physicist. A search for the film badge was 
conducted, but the lilm badge was not found. A new film badge was issued to the 
employee (Report No. A0216). 2 

• On September 2, 1992, an employee performing torching operations had hot slag 
penetrate two pairs of plastic booties and lodge in the bottom of his shoe. The shoe was 
decontaminated by napping the leather and using (~uet tape to remove the slag. After 
decontamination, no beta-gamma activity was detected on the shoe (Report No. A0219).' 

• On December 3, 1992, an employee· s dosimeter sho\\ cd an ofT-scale reading after exiting 
Test Cell 1 during decontamination and decommis:o;ioning activities. The employee's 
film badge was sent to the vendor to be read, and hi:: d()Simcter was sent to the instrum.ent 
laboratory for an ··as found" test. The film badge \vas processed the next day and read 
170 mR for the quarter, within acceptable limits. R,Kkwell concluded that the increased 
dose rate could have been due to exposure of activ,1ted steel behind the portion of wall 
being removed (Report No. A0307). 4 

• On July 29, 1993, an employee upon ex1tmg a pit was found to have 150 cpm beta 
gamma contamination on the rear shoulder of his personal tee shi1i. He removed the tee 
shirt and no contamination was detected on his skin. The employee was wearing the tee 
shirt because of a previous contamination event in Building T020 (Report No. A0579). 5 

• On December 22, 1998, a fork lift tmck was surveyed for radioactive contamination in 
the Building 4059 high bay. Naturally occulTing radon daughters were found to have 
been plated on a hard had and gloves. Rockwell concluded that this was a natural 
phenomenon (Report No. A0692). 6 

• On January 5, 1999, an employee was found to have a hard hat and leather gloves 
contaminated with an alpha emitter. Based on isotopic analysis, the material was 
determined to be naturally occurring radon daughters. Rock well concluded that this was 
a natural phenomenon (Report No. A0691). 7 

1 McGinnis. E. R., Rockwell Internal Letter to Radiation Protection and Health Physics Services, re: Radiological 
Safetv Report. T059 Restricted Area. February 25, 1991. 
' McGinnis, E. R., Rockwell Internal Letter to Radiation Protection and Health Physics Service, re: Radiological 
Safezv Report. T059 Vault, September 20, 1991. 
3 McGinnis, E. R., Rockwell Internal Letter toP. D. Rutherford, re: Radiological Safety Report, T059 Test Cell I, 
September 2, 1992. 
4 McGinnis, E. R., Rockwell Internal Letter toP. D. Rutherford, re: Radiological Safety Report, T059 Test Cell I, 
December 3, 1992. 
5 Wallace, J. H., Rockwell Internal Letter toP. D. Rutherford, re: Radiological Safety report. T059 RPT Pit, July 29. 
1993. 
6 Redacted, Rockwell Incident Report, re: Contaminated Fork Tntck/Gloves, December 22, 1998. 
7 Redacted, Rockwell Incident Report, re: Contaminated Hard Hat and Gloves, January 5, 1999. 
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Current Usc: Building 4059 was demolished in 2004. The above ground portions were 
removed and the activated vault cells were excavated and removed according to the drawings 
presented in Figures 2.1.2d through Figure 2.1.2g. 1 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• Building 4059 was inactive between 1970 and 1973. In 1973, Rockwell dismantled and 
removed all control consoles and reactor instrumentation, and all contaminated items 
were removed from the test vault. What remained in place were extensive below-grade, 
radiologically activated structures, including steel containment vessels and vacuum lines, 
concrete biological shielding, and sand fill. 2 

• In 1978, Rockwell removed the radioactive liquid and gas holdup tanks. The reactor core 
and Sodium-Potassium (NaK) systems were removed.' Residual contamination remained 
in place. 

• In 1978, Rockwell conducted a survey for the building, soiL and water. The reactor vault 
was excluded from the survey. Beta gamma contamination was measured above the 1978 
acceptable limit of I ,000 disintegrations per minute per I 00 square centimeters ( dpm/1 00 
em\ Decontamination was conducted. 4 

• A 1983, during a routine facility inspection, Rockwell discovered groundwater leaking 
into the south test cell of the reactor vault and becoming contaminated. Radioactivity 
measurements in the water were less than maximum concentration pennissible (MCP) 
limits in effect at the time. Countem1easures were established to pump out the water and 
prevent leaching of radioactivity.4 

• Rockwell's 1987 inspection found more water on the north test cell floor of the reactor 
vault floor. Two radionuclides (Eu-152 and Na-22) were found to be above their MCP 
limits. This discovery prompted Rockwell to begin a decontamination and 
decommissioning program to remove the remaining radioactivity.4 

• In July 1989, EPA sampling identified tritium in water from the French drain around the 
west end of the basement of Building 4059. Tritium was found at a level far above what 
could be described as a background, but orders of magnitude below the maximum 
contaminant level at the time. It was recommended that further testing be conducted to 
determine the origin and spread of tritium at the site. 5 

1 Vitkus, T. J., Verification Survey of the Building 059 Excavation, Santa Susana Field Laboratory, The Boeing 
Company. Ventura Countv. California, Final Report Oak Ridge Institute for Science and Education, March 2005, p. 
8. 
c Graves, A. W., Decontamination and Disposition Facilities Program Plan, Atomics International Report No. PP-
704-990-002, January 23, 1975, p. 11. 
3 Sturtevant, W.C. et al., Building 059 Remediation Program, Phase II Reactor Test Cell Remediation, EID-04422, 
June 25, 1999, pp. 24-25. 
4 Rockwell International, Radiological Survey Results Interim Status, Building 059. Santa Susana Field 
Laboratorv, N704TJ990043, November 28, 1978. 
5 Dempsey, Gregg, Report on Environmental Samples Collected at the Rocketdvne Santa Susana Field Laborat01y, 
Environmental Protection Agency, Office of Radiation Programs, Las Vegas Facility, July 1989, pgs. 5-6. 
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• In 1995, Oak Ridge Institute for Science and Education (ORISE) performed a 
radiological survey of the vault and found the levels met acceptable limits in 1995. 1 

• In 1999, Boeing conducted a final status survey of the above-ground portion of Building 
4059 and found it met acceptable limits in 1999.2 

• In 2001, the EPA conducted an oversight verification survey for alpha, beta, beta-gamma, 
and gamma radiation. Contaminants of Concern (COCs) were mixed fission products, 
uranium, transuranic compounds, and activation products on the f1oors, walls, and 
ceilings. The EPA also collected concrete core and steel plate samples and analyzed 
them for photon-emitting isotopes. Activated Co-60 was identified in three steel plate 
samples. 

• In 2002, Boeing collected samples in the yard surrounding the building below the asphalt 
and found no man-made gamma emitting radionuclides using 2002 detection limits.' 

• lr: 2003, after c>-.cavation of the asphalt surrounding Building 4059, Boeing collected 15 
soil samples m;d <lnalyzed them for a suite of n~diol'uclidcs. Detectable levels of H-3, 
Cs-13 7, and Et:-152 were found in one soil sample, but the concentrations were below the 
site's approved release criteria at the time.-~. 

• In 2004, Boeing excavated the Building 4059 basement and f(mndation. As part of the 
excavation. a large volume of surrounding soil \Vas removed. The main portion of the 
excavation measured 160 by 175 ft, with a depth of up to 50 ft. Soils were also excavated 
from a 20 to 40 ft wide area that extended 140 feet to the south. During the excavation, 
the soils that were removed from the excavation area were stockpiled. Upon completion 
of the building demolition, the stockpiled soils \vere retumed to the excavation. Clean 
so;] was used to backfill the upper portion of the excavation (approximately upper two 
feet). 

• In September 2004, Boeing conducted a MARSSIM-based survey in the excavation at 
Site 4059 following removal of the building basement and foundations. The survey was 
divided into two phases. Phase A, which included one Class I and one Class 2 survey 
unit, was perfonned after the removal of the Test Cell and Pipe Chase Room. Surface 
gamma radiation scans indicated excavation locations with elevated dose rates. Soil 
samples were collected at these locations. No man-made gamma emitters were found in 
these samples. After the demolition work, the excavation was backfilled with clean soils. 
Phase B treated the entire Building 4059 site as one Class 3 survey unit. The surface scan 
in Phase B indicated only background gamma radiation levels. Analytical results 

1 Vitkus. T. J. and Morton. J. R .. Radiological Survey of the Building 059 Reactor Vault, Santa Susana Field 
Laboratory, Rockwell International, Ventura County, California, Final Report, Oak Ridge Institute for Science and 
Education 95/G-18. June 1995, p. I 0. 
c Liddy, P., Building 4059 Final Status Survey Report (Phase 1), Boeing Report No. RS-00008, September II, 1999, 

fT~e Boeing Company. Site Environmental Report for Calendar Year 2002, DOE Operations at The Boeing 
Company, Rocketdyne Propulsion & Power, Report No. RD02-148-01, September 2003, pp. 3-8,5-13. 
4 The Boeing Company. Site Environmental Reportfor Calendar Year 2003, DOE Operations at The Boeing 
Company, Rocketdyne Propulsion & Power, Report No. RD04-170, September 2004, pp. 3-9, 5-13. 
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indicated that the majority of the soil samples collected in both phases contained only 
naturally occurring radioisotopes~ For the few samples with manmade radionuclides 
above detection limits, the levels were far below release limits and the sum of fractions of 
all radionuclides at all individual sampling locations was well below unity, so the site met 
the release criteria. 1 

• In October 2004, ORISE conducted an independent verification survey and found that 
other than naturally occurring radionuclides, only H-3 and Ni-63 were present. However, 
they reported that Boeing's H-3 and Ni-63 concentrations were 5.8 pCi/g and 10.7 pCi/g. 
respectively, well below 2004 acceptable limits of 31,900 picocuries per gram (pCiig) 
and 55,300 pCi/g, respectively. 2 

• The California Department of Health Services (DHS) conducted a verification survey in 
October 2006. In February 2008, ORISE perfonned a verification survey of the building 
footprint confirming that 2008 release limits of 4. 7 pCi/g for Cs-13 7 and 2.8 pCi/g for 
Eu-152 had been satisfied.' 

Radiological Usc Authorizations: A chronology of radiological use authorizations at this 
building is as follows: 4 

• Use authorization No. 027, permitted the transfer and storage of the SNAP 8 
Development Reactor (S8DR) shield and reflector in Building 4059. 

• Usc authorization No. I 04, permitted the usc of a gamma densitometer in Building 4059. 

• Use authorization No. 116, permitted the decontamination and decommissioning of 
Building 4059. 

Former Radiological Burial or Disposal Locations: In 1964, a French drain was installed 
around three external sides below the foundations, before reactor testing commenced, to collect 
and remove infiltrating groundwater. 5 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when an irregularly shaped building is identified as Building 4059. An open storage area was 
also identified north of Building 4039 in the 1965 aerial photo. In the 1967 photograph a 
probable smokestack is identified north of the building and a possible vertical tank is identified 
at the noiihwest comer of Building 4059. These are also seen in 1972, 1978, 1980, 1983, 1988, 

1 McGinnis, E. R. and Liu, N., Building 4059 Site Final Status Sun•ey Report (Phase A and Phase B). Boeing Report 
No. RS-00036, April21, 2006, pp. 7, 30. 
'Vitkus, T. J., Verification Sun•ey of the Building 059 Excavation. Santa Susana Field Lahoratory. The Boeing 
Company, Ventura Countv, California, Final Report, Oak Ridge Institute for Science and Education, March 2005. 
pp. 7, 12. 
3 Vitkus, T. J., Independent Verification Sun·ev Report of' the Building 4059 Site (Phase B); Post Historical Site 
Assessment Sites, Blockl; and Radioactive Materials Handling Facilitv Holdup Pond (Site 4614). Santa Susana 
Field lahoratory. T11e Boeing Company, Ventura County. California, Final Report. ORISE, June 2008. pp. 11, B-4. 
4 The Boeing Company, Radiation Safety Records Management System. 
5 SNAP 8 Ground Proto(vpe Test F acilitv Building 059, fragment, circa 1980, p.1. 
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and 1995 photographs. In the 2005 and 2009 photographs, undeveloped land is observed where 
Building 4059 had previously been located. 1 

Radionuclides of Concern: The SNAP X reactor contained 211 fuel/moderator elements of 
zirconium-uranium hydride ((Zr-U)Hx) with beryllium ref1ector segmcnts. 3 Some parts of this 
facility, such as steel and concrete, became activated by neutrons produced by the reactors. 
Tritium was produced and was detected in groundvvater pumped from a French drain around the 
western end of the basement.~ Potential radioactive contaminants include U-238, U-234, U-235, 
Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cs-137, Sr-90, H-3, Fe-55, Co-58, Co-60, Ni-63, Ba-
133, Eu-152, Eu-154, Eu-155, Pm-14 7, and Ta-182.

3 
All radionuclides of conccm listed with the 

exception of Co-58 and Ta-182, are included in the August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV. Co-58 and Ta-182 both have half-lives of less than I year and thus do 
not meet the criteria for analysis. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4059 is located south and cast of a drainage divide. Based on 
general site topography, surface water likely flows into the storm drain system located around 
the site and subsequently along 20th Street to an ii'lermittcnt stream that flows through Area Ill to 
a pond in Area II. A sanitary sewer line runs across the southern end of the site. A corrug:1tcd 
metal pipe extending northwest-southeast in front of Building 59, parallel with 20th street, is 
depicted in a 1969 facility plot plan. The purpose for the pipe is unknown, but it appears to join 
into the storm drainage system in this area. Because the pipe appears to have been located within 
the remediation excavation area for this building, it has likely been removed. 

Radiological Contamiilation Potential: The preliminary MARSSlM Classification for the 
Building 4059 area is Cl<:tss 1 due to its use as a reactor test building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2. I provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4059 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4059 area. This includes the following 
Building 4059 areas and appurtenances: 

• The area at the north end of the site where possible open storage was identified in the 
1965 aerial photograph. Radionuclides originating from Building 4059 may have 
migrated to this area via surface water f1ow or airborne releases. 

• The storm drains located on the northwest and southern sides of the site. If radiological 
materials were released from Building 4059, they may have migrated to the stonn drain 
network during precipitation events. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Rockwell International letter from R. J. Tuttle toR. Vaille, U.S. Environmental Protection Agency, dated October 
2, 1989, p. 8. 
3 Vitkus, T. J. and Morton, J. R., Radiological Sun'CV of the Building 059 Reactor Vault, Santa Susana Field 
Laboratory, Rodwell International. Ventura Countv. California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 

25 
Redacted 



Santa Susana lield Laboratory 
I Iistorical Site Assessment 
Final Technicall\1emorandum: Area IV, Subarea HSA-5C October 2012 

• 

·~----

The sanitary sewer lines located on the northern and southern sides of the 
radioactive materials were released into the sanitary sewer system, 
contamination may exist in the materials surrounding the sewer lines. 

2.1.3 Building 4459 Area 

site. If 
residual 

Site Description: The Building 4459 area comprised Building 4459 and the land surrounding it, 
located northwest of Building 4059 at the end of 201

h Street. Building 4459 was constructed in 
1963 to house the unintermptible power supply (UPS). Building 4459 was an 800-square-foot 
storage building constructed with a steel frame, siding and roof. 1

• ~ Figure 2.1.3a provides a 
current photograph. The research team was unable to find building-specific drawing(s) and no 
as-built drawings were located for Building 4459. Plate I presents a summary of all identified 
features for this site. 

Building Features: Building 4459 contained a large diesel generator and f1ywheel. No other 
information was located. 

Former Usc(s): Building 4459 housed the UPS and was an Energy Technology Engineering 
Center (ETEC) Storage Building. In 1992, Building 4459 was used for non-radiological ., 
storage.-

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4459 was demolished in 2003. Based on available infom1ation, the 
dimensions of the excavation made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Boeing, ORISE, and the DHS both performed radiological surveys of Building 4459 while 
surveying Building 4059. Building 4459 met release criteria for unrestricted use in 1999. The 
highest total beta contamination measurement was 739.5 dpm/1 00 cm2 and the highest 
removable beta contamination was 25.6 dpm/1 00 cm2

. The highest removable alpha 
contamination was 2.6 dpm/100 em~. The highest net gamma level was 4 microroentgen per 
hour (pR/h) above the inside background levels of the building.3 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal associated with Building 4459. However, the building is 
located less than 40 feet from the S8DR reactor Building 4059, and a portion of the Building 
4059 footprint is within the area that was excavated during the Building 4059 excavation. 

1 Energy Research and Development Administration, Site Development Plan: /977-/981. LR-03026, Part 1, June 
1975. 
' Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Liddy, P., Building 4059 Final Status Survey Report (Phase/), RS-00008, September 11, 1999, p. 24. 
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Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when Building 4459 is identified and a possible open storage area to the cast of Building 4459 is 
also observed. A possible vertical tank is identified to the cast of Building 4459 in the 196 7 
photograph. This is also identified in 1972, 1978. 1980, 1983, 1988, and 1995 photographs. 
Undeveloped land is seen in the place of Building 4459 in the 2005 and 2009 photographs. 1 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored in Building 4459. However, the building is located approximately 35 feet 
northwest of Building 4059; consequently, there is some potential that radionuclidcs associated 
with Building 4059 nny have migrated to the area surrounding fon11er Building 4459. The 
S8DR Reactor Building 4059, located adjacent to the site, contained 211 fuel/moderator 
elements of (Zr-U)H, \\ ith beryllium reflector segments.: Potential radioactive contaminants 
include U-238, U-234, U-235, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cs-13 7, Sr-90, H-3, 
Fe-55, Co-58, Co-60. Ni-63, Ba-133, Eu-152, Eu-154, Eu-155, Pm-147, and Ta-182. 3 All 
radionuclides of concern listed with the exception of Co-58 and Ta-182, arc included in the 
August 20 I 0 Final held Sampling Plan for soil samplmg in Area IV. Co-58 and Ta-182 both 
have h<llf-lives of lcs:' than I year and thus do not n;eet the criteria for analysis. Table 3.3 
prescnh a summary of contaminants of concern. 

Drainage Pathways: Building 4459 is located south of the drainage divide and north of the 
S8DR reactor Building 4059. Based on general site topography, surface water likely flows 
southeast or northwest. A storm drain is located north and west of Building 4459. The storm 
drain system extend to 20'h Street and continues southeast to connect to an intermittent stream 
that flows southeast through Area Ill to a pond in Area II. A sanitary sewer line is located on the 
southem side of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4459 area is Class 1, primarily due to its close proximity with SNAP reactor Building 
4059 and because of the open storage located on the east side of Building 4459. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous .characterization studies for the Building 4459 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4459 area. This includes the following 
Building 4459 areas and appurtenances: 

• The area to the northeast of the site where possible open storage was identified in the 
1965 aerial photograph. Radionuclides originating from Building 4059 may have 
migrated to this area via surface water flow or airborne releases. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Rockwell International letter from R. J. Tuttle toR. Vaille, U.S. Environmental Protection Agency. dated October 
2, 1989, p. 8. 
1 Vitkus, T. J. and Morton, J. R., Radiological Survey of the Building 059 Reactor Vault. Santa Susana Field 
Laboratory, Rocf...well International, Ventura County, California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
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• The storm drain located on the west side of the site. If radiological materials were 
released from Building 4059, they may have migrated to the storm drain network during 
precipitation events. 

• The sanitary sewer lines located south of the site. If radioactive materials were released 
into the sanitary sewer system, residual contamination may exist in the materials 
surrounding the sewer lines. 

2.2 Group 2 

The Group 2 index map is presented in Figure 2.2. Following Figure 2.2, the site photograph 
and layout drawings for each building area within HSA-5C Group 2 arc presented. HSA-5C 
Group 2 includes six building areas containing office and support buildings, two sodium test rigs, 
a Systems for Auxiliary Nuclear Power (SNAP) vacuum test facility, instrument calibration 
f~Kilities, and associated buildings. 

2.2.1 Building 4038 Area 

Site Description: The Building 4038 area comprises Building 4038 and the land surrounding it 
on 20th Street. Building 4038 was constructed between 1963 and 1965 as an office building. It 
is 15,297 square feet in area and is constructed with a steel frame, roof and siding anchored to a 
concrete floor. I. 2 Figures 2.2.1 a through 2.2.1 b provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. Floor plans depicting 
other building configurations were not located. Plate 1 presents a summary of all identified 
features for this site. 

Building Features: Building 4038 was a Systems for Auxiliary Power (SNAP) office building 
that expanded in size over the years. It contained offices and bathroom facilities and had a 3-
inch deep drainage channel that cmTied surface water runoff to 20th Street. The floor plan for 
Building 4038, before expansion, is presented in Figure 2.2.1 b. 

Former Use(s): Building 4038 was the SNAP Office Building No. 2, Liquid Metal Engineering 
Center (LMEC) Administration and Infom1ation Building, and Energy Technology Engineering 
Center (ETEC) Administration Building.2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4038 is standing in 2010. It is currently unoccupied. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Rockwell conducted radiation surveys in Building 4038 to detennine building interior 

1 Energy Research and Development Administration, Site Development Plan: 1977-1981, LR-03026, Part I, June 
1975. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 

2R 
Redacted 



Santa Susana Field Laborator; 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Suban•a HSA-5C October 2012 

background data. No elevated (i.e., above then-current regulatory levels) of radiation were 
detected. 1 In 1988, Rockwell conducted a radiological survey of the storage yard located 
between Buildings 4038 and 4626 as part of a DOE site survey. In 1978, the yard had been used 
to store barrels of activated sand from Building 4059 that housed the SNAP 8 Development 
Reactor. Surveys were performed on the activated sand before the barrels were shipped off site. 
Rockwelrs 1988 survey found radioactive contamination to be below acceptable limits, but these 
limits did not conform to current requirements.' W cekly entrance/exit radiation surveys were 
conducted after December 2002. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial o1· Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until a rectangular building 
appear~ in the 1965 aerial photograph. ln the JLJ67 photograph, open storage is seen outside the 
northw: :-ot and southwest end of Building 4038. In the 1972 photograph, Building 4038 appears 
to be s1

; :i"ter in length. In the 197R photograph, Building 4038 is both wider and longer than in 
1972, -,., ;th an increase in area of about 150 percent. In the 1980 and 1995 photographs, a 
probal :l: stain is identified outside the western end of Building 4038. Building 4038 is observed 
in 200) and 2009 aerial photographs.2 

Radim•t:dides of Concern: The research team did not find evidence that radioactive materials 
were 1L,;d or stored within Building 4038. However, in 1978, a storage yard located at the 
nortlm ,;st end of the Building 4038 site held barrels of activated sand from the vacuum duct 
room of the SNAP 8 Development Reactor Building 4059. The barrels contained activation 
producb of europium (primarily Eu-152) and Co-60. 3 Building 4038 area is located 
approxi:,!ately 420 feet south of Building 4059; consequently, there is some potential that other 
radionudides associated with Building 4059 may have migrated to the area surrounding Building 
4038. l:adionuclides associated with the operations of SNAP reactor Building 4059 include U-
238, U-234, U-235, Pu-238, Pu-239, Pu-240. Pu-241, Am-241, Cs-13 7, Sr-90, H-3, Fe-55, Co-
58, Co-6(\ Ni-63, Ba-133, Eu-152, Eu-154, Eu-155, Pm-147, Ta-182.4 All radionuclides of 
concern listed, with the exception of Co-58 and Ta-182, arc included in the August 2010 Final 
Field Sampling Plan for soil sampling in Area IV. Co-58 and Ta-182 both have half-lives of less 
than I year and thus do not meet the criteria for analysis. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water likely flows to storm 
drains located along the southeastern and southwestern portions of the large parking lot that is 
located along the south side of Building 4038. These storm drain networks discharge water to 
two drainage ditches that are located close to Building 4015. Ultimately, these drainage ditches 
discharge to a pond in Area II. A sanitary sewer line is located at the eastern end of the site. 

1 Sapere, Consulting, Inc., Historical Site Assessment of Area IV Santa Susana Field Laboratory, Ventura County, 
Callfornia, Volume 2 ~Area IV Site Summaries, May 2005, p. V -1. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Chapman, J. A., Radiological Survey of Buildings T019 and TOJ3; an Area Northwest of T059, T019, T0/3. and 
TOI2: and a Storage Yard West ofBuildings T626 and T038, GEN-ZR-0010, 1988, pp. 25, 85,91-92. 
4 Vitkus, T. J. and Morton, J. R., Radiological Survey of the Building 059 Reactor Vault, Santa Susana Field 
Laboratory, RocJ.:wel! International, Ventura Countv. California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
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Radiological Contamination Potential: The preliminary MARSSlM Classification for the 
Building 4038 area is Class I, due to its location within ETEC, and because the open storage 
area held activation products from Building 4059. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4038 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4038 area. This includes the following 
Building 4038 areas and appurtenances: 

• Open storage areas along the western portion of the Building 4038 area. The open 
storage area northwest of the building contained activation products from the Building 
4059 SNAP reactor. Other radioactive materials could have been stored in these open 
storage areas. 

• The storm drains located along the southeastern and southwestern portion of the parking 
lot. If radioactive materials were released from the storage areas, storm water runoff may 
have transported them to the stonn drains. 

2.2.2 Building 4057 Area 

Site Description: The Building 4057 area comprises Building 4057, Substation 4757, and the 
land sunounding these two buildings located on 20th Street. Building 4057 was constructed in 
approximately 1963 to house two sodium test rigs. It was constructed with a steel frame, siding 
and roof anchored to a concrete s1ab. The roof height is at two levels: 44 feet 7 inches and 20 
feet 6 inches. 1

' 
2 Figures 2.2.2a through 2.2.2d provide a current photograph and the best 

available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building Features: Building 4057 contained a 5-ton and a 20-ton crane. In 1975, Building 
4057 also contained two identical sodium test rigs that were used during research and 
development for the Space Station power generation system. The rigs comprised vessels an<;! 
piping mounted on steel skids. The test vessels were 2 feet in diameter and 4 feet deep. Positive 
argon cover gas pressure was maintained to limit cover gas contamination. A sodium vapor trap 
prevented sodium aerosol from escaping to the atmosphere. A cooling water system was 
provided to protect the test vessel 0-ring seals from excessive temperature.3 The floor plan for 
Building 4057 is presented in Figure 2.2.2b. A dry well of unknown purpose and function was 
located on the south side of Building 4057. This is shown in Figures 2.2.2c and 2.2.2d. 

1 Atomics International, Nuclear Operations Support Building 057, Floor Plan and Elevations, Map No. 303-057-
A4, November 6, 1972. 
" Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Argonne National Laboratory, Liquid Metal Fast Breeder Reactor Programs, Facility Profiles, ERDA-68, 
December 1975, p. 71. 
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Former Usc(s): Building 4057 was used as the Launch Handling and Mobile Equipment 
Development Building, Liquid Metal Engineering Center (LMEC) Laboratory, Static Sodium 
Test Facility Building, and Energy Technology Engineering Center (ETEC) General Test 
Building. In 1998, Building 4057 was decommissioned for laboratory use and became a records 
room. 

Information from Interviewees: None to date. 

Radiological I ncidcnt Reports: There has been one incident associated with Building 4057 that 
could han; resulted in a release to the environment. The following table provides infom1ation 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided fullowing the table. 

Building 4057 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A016S4 02/26/2003 CABINET SIX FOLDERS IN CABINET 

DRAWERS DRAWERS CONTAIN AIR/WIPE 
SAMPLES WITH LOW-LEVEL 
CONTAMINATION 

• In :wen, Boeing found sixteen folders containing air/wipe samples in cabinet drawers. 
Six of the folders were found to contain low levels of residual contamination, but this 
contamination had not escaped from the envelopes containing the filters. The majority of 
the contaminated samples measured less than the NRC Regulatory Guide 1.86 release 
limit of 1,000 dpml] 00 cm2 for removable contamination. Based on the survey results, 
the incident was deemed to be an insignificant hazard. 1 HO\vcver, the incident report did 
not identify specific radionuclides tested for and did not speculate on the source of the 
contaminated air/wipe samples. 

Current Usc: Building 4057 serves as the Boeing records room. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcase(s): Boeing 
conducted a survey as a result of finding six sets of contaminated air filters confined to 
envelopes. 1 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None identified. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a rectangular building with a two-level roof is identified as Building 4057. This building is 
seen in photographs from 1967, 1972, 1978, 1980, 1983, and 1988. In the 1995 photograph, 
Building 4057 appears to have a new roof. Building 4057 is observed in 2005 and 2009 aerial 
photographs. 2 

1 The Boeing Company, Incident Report No. 01684, February 26,2003. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclidcs of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4057. However, the building was used as a research 
laboratory. so there is a possibility that radioactive materials may have been used. In addition, 
Building 4057 area is located approximately 130 feet south of Building 4059; consequently, 
there is some potential that other radionuclides associated with Building 4050 may have 
migrated to the area surrounding Building 4057. Radionuclidcs associated with the operations of 
nearby SNAP reactor Building 4059 include U-238, U-234, U-235, Pu-238, Pu-239. Pu-240, Pu-
241, Am-241, Cs-137, Sr-90. H-3. Fe-55, Co-58, Co-60, Ni-63, Ba-133, Eu-152, Eu-154, Eu-
155, Pm-147, Ta-182. 1 All radionuclides of concern listed with the exception of Co-58 and Ta-
182, are included in the August 2010 Final Field Sampling Plan for soil sampling in Area IV. 
Co-58 and Ta-182 both have half-lives of less than I year and thus do not meet the criteria for 
analysis. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water fi·om Building 4057 
likely flows northeast and south to storm drains that flow into drainage ditch near Building 4015 
and ultimately to a pond in Area II. 2 Building 4057 is located south of S8DR reactor Building 
4059 and may have received drainage fi-om Building 4059. Piping has been plugged and 
abandoned in Building 4057 yet water was observed sometime after abandonment along the 
concrete trough at the bottom of the manhole located downgradient from restrooms in the 
building. The standing water could indicate a leak in the sewer line. A sanitary sewer line is 
located along the eastern and southern sides of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4057 area is Class I, due to its location within ETEC, close proximity to SNAP reactor 
Building 4059, and because no site investigation has been conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4057 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4057 area. This includes the following 
Building 4057 areas and appurtenances: 

• The area between Building 4057 and Building 4059. Radionuclides ongmating from 
Building 4059 may have migrated to this area via surface water flow or airborne releases. 

• The stonn drains located along the southeast and northeast side of the Building 4057. If 
radiological materials were released from Building 4057 or 4039, they may have 
migrated to the stonn drain network during precipitation events. 

1 Vitkus, T. J. and Morton, J. R., Radiological Sun'ev of the Building 059 Reactor Vault. Santa Susana Field 
Laboratory, Rockwell International. Ventura County, California, Final Report. Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2,8-9. 
'Map located at: www.dtsc-ssfl.com/fileslmaps/SSFL%20-%20Western%20Half.pdl 
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• The sanitary sewer lines located along the southeast and northeast side of the Building 
4057. If radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

• The dry well located along the southern end of the building. If radiological materials 
were released from Building 4057 or surrounding area, they may have migrated into the 
dry well. 

2.2.3 Building 4062 Area 

Site Description: The Building 4062 area comprises Building 4062 and the land surrounding it 
located on 201

h Street. Building 4062 was constructed in 1963 as a non-nuclear support building 
for the Energy Technology Engineering Center (ETEC) program. Building 4062 was 
constructed with steel beams, corrugated steel siding, and a corrugated steel roof. 1

• =' Figures 
2.2.3a through 2.2.3b provide a current photograph and the best available building-specific 
drawing(s) that the research team could find. No as-built drawings were located kH Building 
4062. Plate 1 presents a summary of all identified features for this site. 

Building Features: Building 4062 had a low bay with a concrete slab floor and concrete 
foundation, and a high bay over a concrete basement and plate f1oor at ground level. The 
building contained some internal partition walls with \vood framing and drywall. There were 
pipe trenches in the concrete floor of the low bay. 1 Figure 2.2.3b provides a floor plan. While 
the t1oor plan docs not match the site plan, these drawings represent the best available 
infonm1tion for this TM. 

Former Usc(s): Building 4062 was the ETEC Instrumentation Operations Building and a 
storage facility for instrument calibration. According to available documentation, Building 4062 
was a non-nuclear support building. 

Current Usc: Building 4062 was demolished in 1999. The demolition contractor removed the 
one-story metal building with a half basement, including slabs and footings to a depth of 3 feet 
below grade. 3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Usc Authorizations: None found. 

1 Pendleberry, S. L., Removal of DOE Buildings, Demo Pak A, Boeing Report EID-04366, May 18, 1999, pp. 4-5. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Letter from S. McLain, G. D. Heil, Inc., toM. Mitchell, Boeing Company, dated June 8, 1999. 
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Forme1· Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4062 area. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when an inegularly shaped building is identified as Building 4062. In the 1988 photograph, a 
probable vertical tank and possible cylindrical containers are identified on the southern side of 
Building 4062. Building 4062 is observed in the 1995 photograph, but undeveloped land and a 
parking lot are seen in 2005 and 2009 photographs. 1 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4062. However, the building is located approximately 500 
feet south of Building 4059; consequently, there is some potential that other radionuclidcs 
associated with Building 4059 may have migrated to the area surrounding Building 4062. 
Radionuclides associated with the operations of nearby SNAP reactor Building 4059 include U-
238, U-234, U-235, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cs-137, Sr-90, H-3, Fe-55, Co-
58, Co-60, Ni-63, Ba-133, Eu-152, Eu-154, Eu-155, Pm-147, Ta-182.2 All radionuclides of 
concern listed with the exception of Co-58 and Ta-182, arc included in the August 2010 Final 
Field Sampling Plan for soil sampling in Area IV. Co-58 and Ta-182 both have half-lives of less 
than I year and thus do not meet the criteria for analysis. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Surface water in the vicinity of the fanner Building 4062 likely f1ows cast 
into a storm drain on 20th Street that directs the water southeast via an intermittent stream 
through Area Ill to a pond in Area II. A sanitary sewer line also runs along 201h Street on the 
eastern side of the site. Sewage from Building 4062 discharged into this sewer line. Based on 
recent facility maps, it appears that the sewer line between the building and the main line was 
removed. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4062 area is Class I, due to its location within ETEC, close proximity to SNAP reactor 
Building 4059, and because no site investigation has been conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4062 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4062 area. This includes the following 
Building 4062 areas and appmienances: 

• The storm drain located east of the building along 20th Street. This storm drain collects 
storm water from the northern and eastern portion of Subarea HSA-5C. Stonn water 
originating from the fom1er SNAP reactor Building 4059 discharges into this stom1 drain. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Vitkus, T. J. and Morton, J. R., Radiological Survey of the Building 059 Reactor Vault, Santa Susana Field 
Laborat01y, RocJ.:we/1/nternational, Ventura Coun(v. California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
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Consequently, this stonn drain may provide a pathway for the migration of radionuclides 
originating fi·om the former research reactor. 

• The sanitary sewer lines located along the nmihern and eastern side of the Building 4057. 
If radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

2.2.4 Building 4065 Area 

Site Description: The Building 4065 area comprises Building 4065 and the land surrounding it 
located on F Street. Building 4065 was constructed in ]9\J3 as a \acuum test facility for SNAP 
reactors. It was a 6,300-square-foot single-story building with galvanized steel walls and roof 
anchored to a concrete slab floor. 1

• ~ Figures 2.2.4a through 2.2.4b provide a cunent photograph 
and the best available building-specific drawing(s) that the research team could find. No as-built 
drawings were located for Building 4065. Plak I present:; a summary of all identified features 
for this site. 

Building Features: Building 4065 ccntained partition \\ails with wood framing and drywall. 
There \\ere pipe trencl1es in the concrete f1oor and tv.o external concrete pits. 1 Building 4065 
contained a metals clarifi·::-. 3 Figure 2.2.4b provides a f1ot'r plan. 

Former Use(s): Building 4065 was the Systems fc)r Auxiliary Nuclear Power (SNAP) 
Thermoelectric Converter Test Building. Liquid Metal Engineering Center (LMEC) Chemical 
Laborato:·y, and Chemistry and Metallurgical Laboratory. 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4065 that 
could ha\·e resulted in a release to the environment. The following table provides information 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided following the table. 

Building 4065 Incident Repot·t Summary 

-

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0311 06/2611974 X-RAY VENDOR SERVICEMAN 
Incident DIFFRACTION UNIT EXPOSED TO X-RAY WHILE 
report REPAIRING X-RAY 
missing DIFFRACTION UNIT 

• On June 26, 1974, two outside contractors were exposed to radiation from an X-ray 
machine during routine maintenance (Report No. A0311 ). 1 

1 Pendleberry. S. L., Remoml of DOE Buildings. Den;o Pak A, Boeing Repmi EID-04366, May 18, 1999, pp. 4-5. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962~November 
1992. 
3 The Boeing Company, Site Environmental Reportfor Calendar Year 2003, DOE Operations at The Boeing 
Company Rocketdvne Propulsion & Power. September 2004. p. 6-11. 
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Current Usc: Building 4065 was demolished in 1999. 1 The demolition contractor removed a 
one-story metal building, including slabs and £<.1otings to a depth of 3 feet below grade.~ 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Release(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Use Authorizations: A chronology of radiological usc authorizations at this 
building is as follows:' 

• Usc authorization Series 039, issued on May 14, 1971, permitted the examination of 
irradiated S8DR cladding and irradiated or un-irradiated S8DR fuel. 

• Use Authorization 061, issued December 12, 1972, permitted 50 grams of uramum 
UZrH. 16~ in sealed containers for usc in fuel friction tests for I year. 

• Usc Authorization Series 074, issued March 20, 1974, permitted the usc of the Norclco 
XRG-5000 analytical X-ray generator, which emitted radiation at very low levels. 

• Usc Authorization Series 075, issued March 20, 1975 until 1996, permitted the 
possession and use of tritiated titanium foils as gas chromatography detectors. 

• Use Authorization 164A, issued January 3, 1995, permitted the possession and usc of a 
gas chromatograph probe containing a Ni-63 source. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4065 area. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a rectangular shaped building is identified as Building 4065. Building 4065 is observed in 
1967, 1972, 1978, 1980, 1983, 1988, and 1995 aerial photographs with possible open storage 
areas on the north, west, and east sides of the building during most of these years. Undeveloped 
Janel and a parking lot with a drainage channel on the cast side of the former building are 
observed in 2005 and 2009 photographs.4 

Radionuclides of Concern: By 1971, Building 4065 may have been used for X-ray 
examination of irradiated SNAP-8 fuel oxide and ceramic samples. Building 4065 used tritiated 
titanium foils and an X-ray generator.5 The same types of raclionuclicles would be expected here 
as would be associated with irradiated SNAP 8 fuel, as discussed under the Building 4059 
description, above. Building 4065 is located approximately 450 feet south of Building 4059; 
consequently, there is some potential that other raclionuclicles associated with Building 4059 may 
have migrated to the area smTounding Building 4062. Potential radioactive contaminants 

1 Rockwell International. Internal Letter, Exposure Measurements with Analytical X-Ray Machine. Tuttle, R. J. to 
Isotopes Committee, dated November 10, 1980. 
" Letter from S. McLain, G. D. Heil, Inc., toM. Mitchell, Boeing Company, dated June 8, 1999. 
3 Boeing, Radiation Safety Records Management System. 
4 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 State of California, Radioactive Material License, License No. 0015-70, November I 2, 1987, p. 3. 
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associated with Building 4059 include U-238, LJ-234, LJ-235, Pu-238, Pu-239, Pu-240, Pu-241, 
Am-241, Cs-137, Sr-90, H-3, Fe-55. Co-58. Co-60, Ni-63, Ba-133, Eu-152, Eu-154, Eu-155, 
Pm-14 7, Ta-182. 1 All radionuclidcs of conccm listed with the exception of Co-58 and Ta-182, 
are included in the August 2010 Final Field Sampling Plan for soil sampling in Area IV. Co-58 
and Ta-182 both have half-lives of less than 1 year and thus do not meet the criteria for analysis. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water at the site likely f1ows 
east, but may be redirected locally to the south ((1 a storm drain on F Street and east to a drainage 
channel that commences in the parking lot surrounding former Building 4065. The drainage 
channel leads to a storm drain on F Street that is connected to an intermittent stream that f1ows 
southeast through Area III to a pond in Area II. A sanitary sewer line is located on the southern 
side of the site. Based on recent facility maps, it c.ppears that the sewer line between the building 
and the nnin line was removed. 

A 1969 fi1cility plan depicts a corrugated metal drain pipe emanating from the east side of 
Building 40(J5 and heading cast toward the 201

h Street siorm drain. The research team was 
unable to identify the purpose of this pipe or what it may have drained. A north-south trending 
asphalt-concrete ditch was also observed west of Building 4065 in the 1969 facility plan. The 
ditch appears to have provided drainage from the north, near the southwest corner of Building 
4038, toward the storm drainage system along F Street. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4065 area is Class 1, due to its location within ETEC, close proximity to SNAP reactor 
Building 4059, documented usc of nuclear materials, and because no radiological survey specific 
to Building 4065 has been conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4065 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4065 area. This includes the following 
Building 4065 areas and appurtenances: 

• The storm drains located southeast and southwest of Building 4065. If radionuclides 
were released from Building 4065, they may have migrated to the stonn drains. This 
storn1 drain collects storm water from the northern and eastern portion of Subarea HSA-
5C. Storm water originating from the former SNAP reactor Building 4059 discharges 
into this storn1 drain. 

• The area of the corrugated metal drain pipe emanating from the cast side of Building 
4065 and heading east toward the 20th Street storm drain in the 1969 facility plan should 

1 Vitkus, T. J. and Morton, J. R., Radiological Sun•ev ul the Building 059 Reactor Vault, Santa Susana Field 
Laboratory, Rockwell International, Ventura County, Calilornia, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2,8-9. 
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be investigated. In addition the north-south trending asphalt-concrete ditch west of 
Building 4065 in the 1969 facility plan should be investigated. 

• The sanitary sewer line located along the southern portion of Building 4065. If 
radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

• Former metals clarifier. Elevated metals concentrations were detected in the vicinity of 
the metals clarifier. 

2.2.5 Building 4066 Area 

Site Description: The Building 4066 area comprised Building 4066, time clock Building 4806, 
and the land surrounding these two buildings located on 20'h Street. Building 4066 was 
constructed in 1963 for usc in calibrating and testing non-radiological equipment. Building 4066 
was a 4,800-square-foot steel building with concrete foundations and floor, corrugated steel 
siding and roof, housing a 3,524-squarc-foot laboratory. 1

• 
2 Figures 2.2.5a through 2.2.5b 

provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. No as-built drawings were located for Building 4066. Plate I presents a 
summary of all identified features for this site. 

Building Featm·es: Building 4066 contained internal partitiOn walls with wood framing and 
drywall. One room had copper shielding in the walls to provide radio-frequency shielding for 
instruments. A steel test stand was located outside the south side of Building 4066. 1 A floor 
plan is provided in Figure 2.2.5b. 

Former Use(s): Building 4066 was the Instrumentation Repair and Calibration Building, and 
Instrument Laboratory. 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4066 that 
could have resulted in a release to the environment. The following table provides information 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided following the table. 

Building 4066 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0599 10/31/1966 INSTRUMENT SHOP u CONTAMINATED FURNACE 

SWITCH TAKEN TO CLEAN 
INSTRUMENT SHOP FOR 
REPAIR 

*Isotopes arc wnttcn as they are presented m the mctdent database. 

1 Pendleberry, S. L., Removal of DOE Buildings, Demo Pak A, Boeing Report EID-04366, May 18, 1999, pp. 4-6. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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• In October 1966, an in-line vacuum switch was removed from the tiltpour pumping 
system and hand-carried to Building 4066. When the instrument technician opened the 
switch to calibrate it, a fine black powder, assumed to be uranium oxide, leaked out onto 
the technician's clothing and work bench. The technician's clothing was removed; he 
showered in Building 020, and was subsequently found to the fi-ce of contamination. The 
area around the work bench was decontaminated (Report No. J\0599). 1 

Curr-ent Use: Building 4066 was demolished in 1999. 1 The demolition contractor removed the 
one-story metal building, including slabs and footings to a depth of 3 feet below grade. 2 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): J\1 
decontaminated Building 4066 after a spill of black powder, thought to he uranium oxide. 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4066 area. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a rectangular shaped building is identified as Building 4066. Building 4066 is observed in 
1967, 1972, 1978, 1980, 1983, 1988, and 1995 aerial photographs. Undeveloped land is 
observed in 2005 and 2009 photographs. 3 

Radionuclides of Concern: Possible uranium release from accidental introduction of black 
powder to Building 4066 (see below). ln addition, Building 4066 is located approximately 600 
feet south of Building 4059; consequently, there is some potential that other radionuclides 
associated with Building 4059 may have migrated to the area surrounding Building 4066. 
Potential radioactive contaminants associated with the SNAP reactor Building 4059 include U-
238, U-234, U-235, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cs-137, Sr-90, H-3, Fe-55, Co-
58, Co-60, Ni-63, Ba-133, Eu-152, Eu-154, Eu-155, Pm-147, Ta-182.4 All radionuclides of 
concern listed with the exception of Co-58 and Ta-182, are included in the August 2010 Final 
Field Sampling Plan for soil sampling in Area IV. Co-58 and Ta-182 both have half-lives of less 
than 1 year and thus do not meet the criteria for analysis. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Surface water in the vicinity of the former Building 4066 likely flows east 
into a stom1 drain on 201

'' Street that directs the water southeast via an intermittent stream 
through Area III to a pond in Area II. A sanitary sewer line also runs along 201

h Street on the 
eastern side of the site. Sewage from Building 4066 discharged into this sewer line. Based on 
recent facility maps, it appears that the sewer line between the building and the main line was 
removed. 

1 Anonymous, Atomics International Monthly Progress Report to M. E. Remley. re: In-Line Vacuum Switch, 
November 8, 1966. 
c Letter from S. Mclain, G. D. Heil. Inc., toM. Mitchell, Boeing Company, dated June 8, 1999. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 Vitkus, T. J. and Morton, J. R., Radiological Sun·ey of the Building 059 Reactor Vault, Santa Susana Field 
Laboratory, Rockwell International, Ventura County, California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2,8-9. 
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Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4066 area is Class 1, due to its location within ETEC. close proximity to SNAP reactor 
Building 4059, and because no site investigation has been conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4066 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4066 area. This includes the following 
Building 4066 areas and appurtenances: 

• The storm drain located cast of the building along 201
h Street. This stonn drain collects 

storm water fi·om the northern and eastern portion of Subarea HSA-5C. Storm water 
originating fl·om the former SNAP reactor Building 4059 discharges into this storm drain. 
Consequently, this storm drain may provide a pathway for the migration of radionuclides 
originating from the former research reactor. 

• The sanitary sewer lines located along the northern and eastem side of the Building 4057. 
If radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

2.2.6 Building 4626 Area 

Site Description: The Building 4626 area comprised Building 4626 and the land surrounding it 
located behind Building 4057 on 201

h Street. Building 4626 was constructed in approximately 
1963 for equipment storage. It had a steel frame, siding, and roof anchored to a concrete slab. 
The roof height ranged between 15 and 25 feet. 1

• 
2 Figures 2.2.6a through 2.2.6b provide a 

current photograph and the best available building-specific drawing(s) that the research team 
could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4626 was equipped with sliding metal doors at its north and south 
ends and a 2-ton bridge. A storage yard, located west of Building 4626, was used to store barrels 
of sand containing activation products of europium (primarily Eu-152) and cobalt-60 (Co-60) 
from Building 4059.3 The floor plan and elevation for Building 4626 arc presented in Figure 
2.2.6b. It appears that the building was modified over time. However, Figure 2.2.6b represents 
the best available drawing depicting the shape of the building. 

1 Energy Research and Development Administration, Site Development Plan: 1977-1981, LR-03026, Part I, June 
1975. 
' Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Chapman, J. A., Radiological Survey of Buildings T019 and T013; and Area Northwest of' T059, T019, T013. and 
T012: and a Storage Yard West of'Buildings T626 and T038, GEN-ZR-0010, 1988, pp. 25, 85, 92. 
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Formet· Use(s): Building 4626 was an equipment storage building, used for Liquid Metal 
Engineering Center (LMEC) inventory storage, Energy Technology Engineering Center (ETEC) 
inventory storage, and for storage of Systems for Auxiliary Nuclear Power (SNAP) components. 

Information from Interviewees: See Plate I for interviewee infonm1tion pertaining to this area. 

Radiological Incident Reports: None found. 

Current Use: Building 4626 was demolished in 2004. Based on available infonnation, the 
dimensions of the excavation made during building demolition arc unknown. 

Previou~ Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): 
Rockwell conducted a radiological survey of the storage yard west of Building 4626 because it 
had been used to store radioactive materials. Survey results were below acceptable limits in 
1988. 1 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: A storage yard, located west of Building 
4626 was used to store barrels of activated sand containing Eu-1 52 and Co-60 from Building 
4059. 1 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when <! rectangular-shaped building identified as Building 4626 can be seen. In the 1965 
photograph, a possible open storage area \vas identified west of the building. By 1972, Building 
4626 appears to have increased in area by about 50 percent. Building 4626 is replaced by bare 
ground in the 2005. and 2009 aerial photographs.2 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4626. However, the building was used, in part to store 
equipment associated with the SNAP reactor program, so there is a possibility that radioactive 
materials may have been used. In addition, Building 4626 area is located approximately 150 feet 
south of Building 4059; consequently, there is some potential that other radionuclides associated 
with Building 4059 may have migrated to the area surrounding Building 4057. Radionuclides 
associated with the operations of adjacent SNAP reactor Building 4059 include U-238, U-234, 
U-235, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cs-137, Sr-90, H-3, Fe-55, Co-58, Co-60, Ni-
63, Ba-133, Eu-152, Eu-154, Eu-155, Pm-147, Ta-182.3 All radionuclides of concern listed 
with the exception of Co-58 and Ta-182, are included in the August 2010 Final Field Sampling 
Plan for soil sampling in Area IV. Co-58 and Ta-182 both have half-lives of less than 1 year and 
thus do not meet the criteria for analysis. Table 3.3 presents a summary of contaminants of 
concern. 

1 Chapman, J. A., Radiological Survey of Buildings TO 19 and T0/3: and Area Northwest of T0 59. T0/9, T013. and 
T0/2; and a Storage Yard West of Buildings T626 and T038, GEN-ZR-001 0, 1988, pp. 25, 85, 92. 
"U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Vitkus, T. J. and Morton, J. R., Radiological Survey cJ( the Building 059 Reactor Vault. Santa Susana Field 
Laboratory, Rockwell International, Ventura County, California, Final Report, Oak Ridge Institute for Science and 
Education ORISE 95/G-18, June 1995, pp. 1-2, 8-9. 
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Dt·ainage Pathways: Based on general site topography, surface water at the site likely flows 
northeast to a stonn drain that continues along 20111 Street and connects to an intem1ittent stream 
that flows through Area III to a pond in Area II. A sanitary sewer line is located on the northern 
side of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4626 area is Class 1, due to its location within ETEC, proximity to SNAP reactor 
Building 4059, and because the Building 4626 storage yard, west of Building 4626, held 
activation products from Building 4059. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4626 area \vcrc focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4626 area. This includes the following 
Building 4626 areas and appurtenances: 

• The area between Building 4626 and Building 4059. Radionuclides ongmatmg from 
Building 4059 may have migrated to this area via surface water flow or airborne releases. 

• The general areas on the cast, south and west sides of Building 4626 as there is evidence 
of open storage surrounding Building 4626. 

• The stonn drains located on the no1ihcrn and eastern side of Building 4626 (ncar 
Buildings 4039 and 4057). If radiological materials were released from Building 4626, 
they may have migrated to the stonn drain network during precipitation events. 

• The sanitary sewer lines located on the northern and eastern side of Building 4626 (ncar 
Buildings 4039 and 4057). If radioactive materials were released into the sanitary sewer 
system, residual contamination may exist in the materials surrounding the sewer lines. 

2.3 Group 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3, the site photograph 
and layout drawings for the building area within HSA-5C Group 3 are presented. HSA-5C 
Group 3 includes one building area containing criticality test facilities as well as adjacent 
disposal areas including trenches. 

2.3.1 Building 4100 Area 

Site Description: The Building 4100 area comprises Building 4100, substation Building 4800, 
cooling tower 4 710, and the fenced land surrounding these buildings located on G Street. 
Building 4100 was constructed after 1962 for the Southwest Atomic Power Association; that use 
was terminated in 1974. Building 4100 is a steel and concrete structure 98 feet long, by 72 feet 
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2 Figures 2.3.la through 2.3.1b provide a current photograph and the best available 
building-specific drawing(s) that the research team could find. Plate 1 presents a summary of all 
identified features for this site. 

Building Features: Building 4100 contained an experimental critical assembly located within a 
high bay (Room 11 0), special nuclear material stored within a vault (Room 112), supporting 
rooms, and a control room (Room 1 09). The facility included a ventilation system with filtered 
exhaust for the high bay area, a storage vault, and laboratories. A pit adjacent to the facility 
contained a liquid holdup tank system for liquid wastes. 1 Building 4100 also had a septic tank, a 
leach field, a trench outside the building, and tWl) stack::;, the higher of which reached 50 feet. 
Building 4100 eun·ently houses one of the largest computed axial tomography (CT) scanners in 
the world. Figure 2.3.1 b provides a floor plan of Building 4100 in I 967. This figure provides 
the most applicable f1oor plan available for Building 41 0() and represents only a snapshot in time 
of the building layout, which was modified over time. 

Former Use(s): Building 4100 housed the Advanced Epithermal Thorium Reactor (AETR), 
which was a separable-half critical experiment operating at less than 200 watts (thermal), Fast 
Critical Experiment Laboratory (FCEL), and Radiatio·~ Safety and Computed Tomography 
Laboratory. Twenty reactor core configurations were stadicd including thorium, uranium, and 
later, high-energy fast neutrons in the FCEL.' The FCEL operated until about 1974 under NRC 
License No. CX-17. The NRC terminated License No. CX-17, and released Building 4100 for 
unrestricted use in October 1980.4 From the late 1 980s until 2008, the high bay was used for 
high energy Computer Aided Tomography (CAT). NASA o\vned the scanner. The laboratories 
were used for radioactive sample counting and instrument calibration. 1 

Information from Interviewees: In 2010, a number of former workers were interviewed about 
their experiences at the SSFL. One remembered Building 4100. An exce1vt from his comments 
is presented below. 

• "In Building 100, there was a fuel storage room which had racks on the wall that were 
spaced to prevent criticality. There were rules for example, that you could only have one 
tray out at a time when you were loading. It did get ''hot'' in that room, the radioactivity 
was mostly due to the U-233. We wore coveralls, booties and film badges. We were set 
up where there was a changing room. I think the radioactive materials were handled with 
care. We also had beryllium blocks. Beryllium can be hazardous, but ours were solid 
metal blocks. The major hazard had been in making the blocks in the machine shop. We 
were aware of the possibility of a hazard, but I don't recall special precautions. The 
blocks were handled with gloves, as were all of the materials loaded into the drawers 
which made up the critical assembly."5 This former employee worked at the SSFL 
between 1959 and 1981. 

1 Tetra Tech EM Inc., Final Oversight Verification and Confirmation Radiological Surl'ey Report j(Jr Buildings T
Oll, T-019, T-055, and T-100, December 20, 2002, p. II. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 U.S. Nuclear Regulatory Commission, Rod>velllnternational Corporation Docket No. 50-147, Order Terminating 
F acilitv License, October I, 1980. 
4 Lett~r from Brook, H.E., NRC, to Remley, M.E., NRC Inspection of Roclovcll International's FCEL Inspection, 
dated July II, 1980. 
5 Interview No. 196 of former worker conducted by the DOE and EPA, September 20 I 0. 
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Radiological Incident Reports: There have been two incidents associated with Building 4100 
that could have resulted in releases to the environment. The following table provides 
infonnation presented in an incidents database provided by Boeing. A summary of the incident 
reports is pro\'ided following the table. 

Building 4100 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0217 12/1711991 RESPIRATOR MFP R!SPIRATOR LAB 

LABORATORY WASHINGTON MACIIINF 
CONTAMINAIED 

A0220 1 0 123/! 992 CAT X-RAY CELL CONTRACTOR SERVICE RFP. 
ACTIVATED X-RAY SYSTEM 
WHILE EMPLOYEE WAS IN 
CFLL 

*Isotopes are wnttcn as they arc prc~cntcd tn the mcH.lcnt databasc. I he tcscarch team hclil'\L':-. that MI·P ts an acronym fl1r lllL\L'd lb:·.ton 
pl\)ducts. 

• On December I 7, 1991, Rockwell performed a radiological survey on the internal 
respirator laboratory washing machine in Building 4100. 1\ smear wipe indicated 173 
dpm/100 cm2

. Gamma spectroscopy of a 4,000-second scan indicated 254 dpm/100 cm2
. 

Rockwell recommended that the respirator laboratory decontaminate and routinely survey 
the washing machine on a monthly basis (Report No. A0217). 1 

• On October 23, 1992, a contract service technician activated the 2.5 MYp CAT X-ray 
system while the cell was occupied by another individual. This was in violation of 
Rocketdyne procedure and California state law. The individual's exposure was 
calculated to be approximately 5 mrem. Rockwell recommended that operating 
personnel be reminded to inspect the cell area thoroughly prior to activation of an X-ray 

0 

system (Report No. A0220).-

Current Usc: Building 4100 is standing in 2011 and is used for office, laboratory, storage, and 
support activities. Small amounts of radioactive materials in samples and check sources are used 
in Building 4100. 3 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): 1\ 
chronology of radiological investigations at this building is as follows: 

• In 1980, Rockwell conducted a radiation survey to terminate facility license CX-17. All 
measured levels were below 1980 acceptable levels of 20 dpm/cm2 for alpha radiation 
and 50 dpm/cm2 for beta-gamma radiation. 1 

1 Saba, V. B., Rockwell lntemal Letter to Radiation Protection and Health Physics Services, re: Radiological Safetv 
Report. Contaminated Respirator Lahoratory Washer, December 17, 1991. 
2 Barnes, J., Rockwell Internal Letter to Distribution, re: CAT Scanner Operation with Individual in Cell, October 
23, 1992. 
3 Rockwell International letter tl·om R. J. Tuttle toR. Vaille, U.S. Environmental Protection Agency, dated October 
2, 1989, p. 10. 
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• In 1980, the NRC conducted a radiation survey inside Building 4100 and confirmed 
Rockwelrs findings." No soil sampling outside Building 4100 was conducted. 

• In 1988, Rockwell perfom1ed a gamma survey of the Building 4100 storage yard and 
concluded that the storage yard met 1988 unrestricted release criteria of less than 5 micro 
roentgen per hour above background 3 

• In !999, Rockwell perfom1ed instrument surveys and soil sampling in the trench area. 
All measured levels were below 1999 acceptable level of 9.2 picocurics per gram for Cs-
137. 

• In 2001, the EPA conducted a verification survey for alpha, beta, beta-gamma, and 
gamma radiation in accordance with the Multi-Agency Radiation Surveys and Site 
Im·estigation :\1m:t•<:l (MARSSIM) guidance. Rooms 112, 113, and 114 vvere used for 
st•Jrage of radi,,:;..:ti\ c materials at the time and were not surveyed. The contaminants of 
U'ncern were mi~ cd fission products, uranium. thorium, transuranic compounds, and 
activation and cmTosion products on the floors, vvdls, and ceilings. Concrete core 
samples were aL;., collected and analyzed for photon-emitting isotopes. No radionuclides 
were found abo\"e 20() I acceptable limits. Acceptable removable surface contamination 
lev·els ranged from 20 to 1,000 dpm/l 00 cm2 depending on the radionuclide."" No soil 
samples were collected and analyzed during this survey. 

• In 2001, Boeing removed the Building 4100 septic tank and leach fields All instrument 
surveys and wipe tests of the tank and piping were non-detectable with respect to 200 I 
limits. Cs-13 7 vv;::s not detected in soil samples in 200 I. No additional infonnation has 
been located to date. 

Radiological Usc Authorizations: A chronology of radiological usc authorizations at this 
building is as follows: 6 

• Usc authorization No. 033, permitted the calibration of fixed and portable radioactive 
systems, including Cs-137 source calibrations in Building 4100. 

• Use authorization No. 054, permitted the operation of the Faxitron 804 cabinet X-ray 
system in Building 4100. 

1 Rockwell InternationaL Report of Radiation Sun·ev of the FCEL Reactor Facility in Support of Request to 
Terminate Facility License CX-17 and to Release the Facilityfor Unrestricted Usc, Docket No. 50-147, April 30, 
1980. 
2 Letter from Reid, R.W., NRC, to Remley, M.E. re Docket No. 50-147, dated October 1, 1980. 
3 Chapman, J. A., Radiological Survey of the T0 56 Landfill. Area from 23rd Street to Building Tl 00; and an Area 
across from Building TO 11, Energy Technology Energy Center Report GEN-ZR-00 1 L August 26, 1988, pp. 24-25, 
81. 
4 Tetra Tech EM Inc., Final Oversight Verification and Confirmation Radiological Sun'ev Report .for Buildings T
Oll, T-019, T-055, and T-100, December 20, 2002, pp. 1 I, 25-26. 
5 The Boeing Company Radiation Safety Records Management System (File Drawer 133-B), B/4100 Septic Tank, 
2001. 
6 The Boeing Company, Radiation Safety Records Management System. 
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• Usc authorization No. 070, pennitted the storage and use of Pu calibration sources in 
Building 4100. 

• Use authorization No. 099, permitted the calibration of radiation survey meters 111 

Building 4100. 

• Use authorization No. 124, permitted the usc of radioactive materials for HP operations 
in Building 4100. 

• Use authorization No. 125, permitted the storage and disposal of radioactive materials in 
Building 4100. 

• Use authorization No. 127, permitted the storage of a gamma ray level detector in 
Building 4100. 

• Usc authorization No. 136, permitted analytical chemistry in Building 4100. 

• Use authorization No. 154, permitted shielded room X-ray radiography for computerized 
tomography in Building 4100. 

• Use authorization No. 160, permitted calibration sources for radiation instrumentation 
services in Building 4100. 

Former Radiological Burial or Disposal Locations: A sanitary leach field and a trench were 
associated with Building 4100. Photographs from 1960 show the presence of debris and drums 
in a trench located near the intersection ofF and 24th Streets. This trench was 80 ft. long by 20 
ft. wide and used by contractors for burning and disposal of construction debris and possible 
hazardous substances. The trench was cleaned out and backfilled in the late 1960s to early 
1970s. The trench location is now covered by the paving of 24th Street. 1 The sanitary leach field 
was removed in 200 1. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a rectangular-shaped building is identified as Building 4100. Building 4100 is observed in 
196 7, 1972, 1978, 1980, 1983, 1988, 1995, 2005, and 2009 aerial photographs. In 1965 and 
1967 photographs, a stained area is identified on undeveloped land located east of Building 4100. 
In the 1967, 1972, and 1978 photographs, mounded material is observed on the undeveloped 
land located east of Building 4100. In the 1978 photograph, disturbed ground and a possible 
vertical tank are identified on the east side of Building 4100. In the 1983 through 1995 
photographs, an open storage area is identified on the undeveloped land located on the east side 
of Building 4100.2 

Radionuclides of Concern: The Atomic Energy Commission issued in October 1960, Facility 
License No. CX-17 for Building 4100 and subsequently amended it to permit the use of U-233, 

t Chapman, 1. A., Radiological Survey of the T056 Landfill, Areafrom 23'" Street to Building TJOO; and an Area 
across from Building TOll, Energy Technology Energy Center Report GEN-ZR-0011, August 26, 1988, pp. 24-25, 
81. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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U-234, U-235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-239, Pu-240, and Pu-241 in the 
AETR and in January 1972 for use in the FCEL. Decay products would include Th-228, Ra-228, 
Th-230, Ra-226, Pb-210, Pa-231, and Ac-227. All radionuclides of concern listed are included 
in the August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. 1 Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: A drainage channel surrounds all four sides of Building 4100. This 
channel appears to connect to an intermittent stream that carries surface water north from the 
northwest corner of Building 4100 through the Northwest Buffer Zone to a stream that connects 
to the Los Angeles River. Based on general site topography, surface water may also f1ow south 
or cast from the site to a storm drain that runs cast to con:1cct to an intcnnittcnt stream that flows 
southeast through Area III to a pond in Area II. Sanitary sewer lines arc located on the eastern 
and southern sides of Building 4100. 

Radiological Contamination Potential: Class I because of the former usc of Building 4100. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I ;:nd Figure 2.3 provide a convenient reference forth-:: following recommendations. 

Previous characterization studies for the Building 4100 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4100 area. This includes the following 
Building 4100 areas and appurtenances: 

• The drainage channel surrounding the site may provide a pathway for the migration of 
mdionuclides originating from Building 4100. 

• The sanitary sewer lines located on the eastern and southern sides of the site. If 
radioactive materials were released into the sanitary sewer system, residual 
contamination may exist in the materials surrounding the sewer lines. 

• Th;:; septic tank area and associated leach field may contain residual radioactive 
contamination. 

• The Building 4100 storage yard/debris field between Building 4100 and 24111 Street has no 
documented remediation. If radioactive materials were released here, residual 
contamination may exist in this area. 

• The Building 4100 trench may contain residual radioactive contamination because the 
depth of remediation and backfilling are not documented. 

• The areas of the exterior waste storage tank for Building 4100 may contain residual 
radioactive contamination. 

1 U.S. Atomic Energy Commission, Facilitv License No. CX-17, Amendment No.2, Washington, D.C., May 28, 
1962. 
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The Group 4 index map is presented in Figure 2.4. Following Figure 2.4, the site photograph 
and layout drawings for the building areas within HSA-5C Group 4 arc presented. HSA-5C 
Group 4 includes four building areas containing the Sodium Pump Test Facility, the Sodium 
Cleaning and Handling facility, and associated buildings. 

2.4.1 Building 4461 Area 

Site Description: The Building 4461 area comprised Building 4461 and the land surrounding it 
located on 2211(1 Street. Building 4461 was constructed in 1977 for electrical equipment that 
powered the motors in the Sodium Pump Test Facility (SPTF). Building 4461 was a 3,600-
squarc-foot building constructed with a steel frame, siding and roof. 1 ·~·' Figures 2.4.1 a through 
2.4.1 b provide a current photograph and the best available building-specific drawing(s) that the 
research team could find. An alcohol drainage pond, sometimes liquid-filled, is located 
southwest of Building 4461. The alcohol was identified as ethanol in the 199R Site 
Environmental Report? Plate I presents a summary of all identified features for this site. 

Building Features: Building 4461 contained sliding doors at its north and south ends, a 
pm1ition forming two rooms, an evaporative cooler, and an exhaust fan. The floor plan and 
elevation for Building 4461 are presented in Figure 2.4.1 b. 

Former Usc(s): Building 4461 was the SPTF Motor Generator Building. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4461 was demolished in 2007, but the concrete slab remains. ln 2007, 
all utility connections were severed. 5 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Usc Authorizations: None found. 

1 Energy Research and Development Administration, Site Development Plan: /977-1981. LR-03026, Part I. June 
1975. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Energy Research and Development Administration, Site Development Plan: /977-1981. LR-03026, Pa1i I, June 
1975. 
4 The Boeing Corporation, Site Em·ironmenta! Report for Calendar Year 1998, DOE Operations at Rocketdvne 
Propulsion & Power, RD99-115, dated September 22, 1999, p. 6-5. 
5 The Boeing Company, Site Environment Report for Calendar Year 2007, DOE Operations at The Boeing 
Company Santa Susana Field Laboratory, Area JV, September 2008, p. 2-7. 

48 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical \lemorandum: Area IV, Subarea HSA-SC October 20 12 

.~-------------------------------------------

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4461 area. However, open storage areas 
were located north, south, and in the location of Building 4461 (see below). The materials or 
equipment that was stored in these areas is unknown. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1972 photograph 
when probable open storage is identified north, south and in the location of future Building 4461. 
In the 1978 photograph, a square building is identified as Building 4461. This is seen in 1989, 
1983, 19l\8, 1995, and 2005 photographs. Open storage is observed north and south of Building 
4461 in the 1980, 1983, 198, and 1995 photographs. !\ dry impoundment located southwest of 
Building 4461 is observed in 1078, 1980, and 1983 photographs. A liquid- filled impoundment is 
seen in the same location in 1988 and 1995 photographs. A dry impoundment is observed in the 
2005 phntograph, while a liquid-filled impou:1dment is <!gain observed in the 2009 photograph. 
The 2009 photograph indicates that only the foundation of Building 4461 remains. 1 

Radionuclides of Concern: The research team did not fi1d evidence that radioactive materials 
were us·.:d or stored \vith the Building 4461 area. Howe\ -:r, given its location within the ETEC, 
the pres:;;nce of radioactive contamination cannot be ruled out. The Building 4461 area is located 
along a st(mn drain that receives stonn water from the areas sun·ounding radiological Buildings 
4009, 4020, and 41 00; consequently, there is some potential that radionuclidcs associated with 
these buildings may have migrated to the Building 4461 <lrca. Radionuclides used and generated 
in Buildings 4009, 4020, and 4100 include U-233, U-234, U-235, U-236, U-238, Th-232, Np-
237, Pu-238, Pu-239, Pu-240, and Pu-241, and decay products including Th-228, Ra-228, Th-
230, Ra-226, Pb-21 0, Pa-231, and Ac-227. All radionuclides of concern listed arc included in 
the August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV? Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: Surface water from the site f10\vs east and south to a storm drain that 
connects to an intennittcnt stream that flows southeast through Area III to a pond in Area II In 
1965, the storm drain collected drainage from Buildings 4009, 4020, and 4100 where radioactive 
materials \Vere used and radionuclides were generated.' A sanitary sewer line is located on the 
south side of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4461 area is Class 1, due to its location within ETEC and because of the proximity of 
Building 4461 to the storm drain that collected drainage from Buildings 4009, 4020, and 4100. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.4 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4461 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 U.S. Atomic Energy Commission, Facilitv License No. CX-17, Amendment No.2, Washington, D.C., May 28, 
1962. 
3 Garcia, R. R. and Schwering, C. J., Environmental Monitoring Semiannual Report, January 1, 1965 to June 30, 
1965, Atomics International, p. 12. 
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characterization is recommended for the Building 4461 area. This includes the following 
Building 4461 areas and appurtenances: 

• The stonn drain located cast of the f(mncr building along 22 11
d Street and the storm drain 

located south of the former building. These storm drains collect stonn water fi·om the 
no1ihcrn and western portions of Subarea HSA-5C. The storm drain along the southern 
portion of the site receives storm water from the areas surrounding radiological Buildings 
4009, 4020, and 41 00; consequently, there is some potential that radionuclidcs associated 
with these buildings may have migrated to the Building 4461. 

• The sanitary sewer lines located along the southern side of the Building 4461. If 
radioactive materials were released into the building drains. residual contamination may 
exist in the materials surrounding the sev,;er lines. 

• Open storage area that was observed in aerial photos. 

2.4.2 Building 4462 Area 

Site Description: The Building 4462 area comprises Building 4462. substation 4760, and the 
land surrounding these two buildings located on 22"'1 Street between F and G Streets. Building 
4462 was constructed in approximately 1972 to test sodium pumps. It is 6,530 square feet in 
area, constructed with a steel frame, siding, and roof!. 2 Figures 2.4.2a through 2.4.2b provide a 
current photograph and the best available building-specific drawing(s) that the research team 
could find. An alcohol drainage pond, sometimes liquid-filled, is located southwest of Building 
4462. The alcohol was identified as ethanol in the 1998 Site Environmental Report.3 Plate I 
presents a summary of all identified features for this site. 

Building Features: Building 4462 is a multistory building with an elevator shaft and an outside 
staircase to access the elevator. Building 4462 was designed to test 14,000 to 6,000 gallon-per
minute pumps at temperatures up to I 050 "F and discharge pressures up to 245 pounds per 
square inch. The system consisted primarily of an 18-inch diameter sodium pipe test loop. The 
test pump was supported in a structural steel tower located at one end of the loop. A test control 
building housing control equipment, a data acquisition system, switch gear, and office space was 
attached to the test building."-! The floor plan and elevation for Building 4462 are presented in 
Figure 2.4.2b. 

Former Use(s): Building 4462 was the Sodium Pump Test Facility Building.2 

Information from Interviewees: None to date. 

1 Energy Research and Development Administration, Site Del·elopmcnt Plan: 1977-1981, LR-03026, Part I, June 
1975. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 The Boeing Corporation, Site Environmental Report.for Calendar Year 1998. DOE Operations at Rockctdyne 
Propulsion & Power, RD99-ll5, dated September 22, 1999, p. 6-5. 
4 Argonne National Laboratory, Liquid Metal Fast Breeder Reactor Program, Facilities Profile, ERDA-68, 
December 1975, p. 65. 

50 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technicall\1emorandum: Area 1\', Subarea IISA-SC: October 2012 

Radiological Incident Reports: There has been one incident associated with Building 4462 that 
could have resulted in a release to the environment. The following table provides infom1ation 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided following the table. 

Building 4462 Incident Rcpot·t Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
AO(>XR 09/2X/199R CONTROl ROOM ELECTRICIANS RECEIVFD 

I !AND CONTAMINATION 
FROM RADIOACTIVE 
SOURCES IN SMOKE 
DFTECTORS 

*lsntupes arc\\ r1ttcn as they arc pre~cntul Pl thL' llll'lLknt database. 

• On September 28, 1998, two fire alarm electrici<:ns cleaned and replaced smoke detector 
heads in the control room in Building 4462. These devices contained 80 ~tCi of Am-
241 in several electroplated components. The ckctricians disassembled the devices and 
cleaned them with isopropyl alcohol. Radioacti\ \:' contamination was detected on one of 
the wipes and on the hands of the electricians. The electricians were decontaminated at 
the Radioactive Material Handling Facility. A follow-up survey found no additional 
contamination (Repoti No. A0688). 1 

Current Usc: Building 4462 is standing in 2010 awaiting demolition. In 2007, all utility 
connections were severed? 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: An alcohol drainage pond, sometimes 
liquid-filled is located southwest of Building 4462. The research team did not find evidence that 
radionuclides were released to the drainage pond; however, historical records describing 
discharges to the pond are incomplete. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1972 photograph 
when an irregularly shaped building is identified as Building 4462. Storage tanks and a crane 
near Building 4462 are observed in 1978, 1980, 1983, and 1988 photographs. Storage tanks, a 
crane, an overhead pipe, and crates are observed in the 1995 photograph. A dry impoundment 
located southwest of Building 4462 is observed in 1978, 1980, and 1983 photographs. A liquid
filled impoundment is seen in the same location in 1988 and 1995 photographs. A dry 
impoundment is observed in the 2005 photograph, while a liquid-filled impoundment is again 

1 Barnes, C., Rockwell Incident Report, re: SSFL T462 Control Room, September 28, I 998. 
2 The Boeing Company, Site Environment Report ./(Jr Calendar Year 2007, DOE Operations at The Boeing 
Company Santa Susana Field Laboratory, Area IV, September 200R, p. 2-7. 
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observed in the 2009 photograph. A large area of stained soil was observed in the 1965 aerial 
photo. Building 4462 is present in the 2005 and 2009 aerial photographs. 1 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored with the Building 4462 area. However, given its location within the ETEC, 
the presence of radioactive contamination cannot be ruled out. The Building 4462 area is located 
relatively close to radiological test Buildings 4009, 4020, and 41 00; consequently, there is some 
potential that radionuclides associated with these buildings may have migrated to the Building 
4462 area. Radionuclides used and generated in Buildings 4009, 4020, and 4100 include U-233, 
U-234, U-235, U-236, U-23S, Th-232, Np-237, Pu-23S, Pu-239, Pu-240, and Pu-241, and decay 
products including Th-22S, Ra-228, Th-230, Ra-226, Pb-210, Pa-231, and Ac-227. All 
radionuclidcs of concern listed arc included in the August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV.:' Table 3.3 presents a summary of contaminants of concern. 
Drainage Pathways: Based on general site topography. surface water from the site likely flows 
cast to a stonn drain that connects to an intermittent stream that flows southeast through Area II I 
to a pond in Area II. Storm drains arc located northeast and west of Building 4462. The storm 
drain along south of the site receives stonn water from Buildings 4009, 4020, and 4100 where 
radioactive materials were used and raclionuclidcs were gcncratcd. 3 Sanitary sewer lines arc 
located on the north side of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4462 area is Class 1, clue to its location within ETEC and because of the proximity of 
Building 4462 to the storm drain that collected drainage from Buildings 4009, 4020, and 4100. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.4 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4462 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4462 area. This includes the following 
Building 4462 areas and appurtenances: 

• The stonn drains located northeast and south of Building 4462. These storm drains 
collect storn1 water from the northern and western portions of Subarea HSA-5C. The 
storn1 drain located south of 4462 receives stonn water from the areas surrounding 
radiological Buildings 4009, 4020, and 41 00; consequently, there is some potential that 
radionuclicles associated with these buildings may have been transported to the area south 
of Building 4462. 

• The sanitary sewer lines located along the northern side of the Building 4462. If 
radioactive materials were released into the building drains, residual contamination may 
exist in the materials surrounding the sewer lines. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
1 U.S. Atomic Energy Commission, Facilitv License No. CX-1 7. Amendment No. 2, Washington, D.C., May 28, 
1962. 
3 Garcia, R. R. and Schwering, C. J., Environmental Monitoring Semiannual Report, Janumy 1, 1965 to June 30. 
1965, Atomics International, p. 12. 
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• Area of stained soil identified in the 1965 aerial photo. The cause of the stained soil is 
unknown. Additional investigation is recommended. 

• Surface impoundment located southwest of Building 4462. Sampling is recommended to 
determine whether radiological waste may have been discharged into the pond. 

2.4.3 Building 4463 Area 

Site Description: The Building 4463 area comprises Building 4463, substation Building 4 780, 
and the land surrounding these tvvo buildings located on F Street. Building 4463 was constructed 
in 1974 ((l clean pumps and other mechanical parts of the Sodium Pump Test Facility (STPF). It 
is 6,635 square feet in area and 70 feet high. It was con->tructed with a steel frame, siding, and 
roof. 1 

• 
2 Figures 2.4.3a through 2.4.3d provide a current photograph and the best available 

building-specific drawing(s) that the research team cou:d find. An alcohol drainage pond, 
sometimes liquid-filled, is located south of Building 44CJ3. Plate 1 presents a summary of all 
identified features for this site. 

Building Featur·es: Building 4463 has a 20-foot wide by 25-foot high roll-up door and houses 
15-, 60-. and 100-ton cranes. Building 4463 is a steel frame structure 60 feet by 80 feet by 67 
feet high. The building contained a structural steel framcvvork for assembling and disassembling 
large reactor plant components. The cleaning system was designed to remove residual sodium 
from components by chemical reaction with Dowanol or ethanol. Cleaning was accomplished by 
immersing the test component in a vessel sized to accept <!rticles up to 7 feet in diameter and 40 
feet long. A solvent circulation loop connected to the vessel provided a cleaning fluid flow rate 
of 75 gallons per minute with a maximum fluid temperature of 180 "F. The cleaned components 
were rinsed with demineralized water and dried with nitrogen gas. 3 A floor plan and elevation 
for Building 4463 are presented in Figure 2.4.3b. A plot plan of the site is presented in Figure 
2.4.3c. The alcohol used to clean the test components was identified as ethanol in the 1998 Site 
Environmental Report..; The alcohol drainage system is presented in Figure 2.4.3d. 

Former Usc(s): Building 4463 was the Sodium Cleaning and Handling Facility Building where 
pumps and other parts were assembled, disassembled, and cleaned. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4463 was standing in 2010 awaiting demolition. In 2007, all utility 
connections were severed. 5 

1 Energy Research and Development Administration. Site De1·elopment Plan: 1977-1981, LR-03026, Part L June 
1975. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
3 Argonne National Laboratory, Liquid Metal Fast Breeder Reactor Program, Facilities Profile, ERDA-68, 
December 1975, p. 56. 
4 The Boeing Corporation, Site Environmental Reportj(Jr Calendar Year 1998, DOE Operations at Rocketdvne 
Propulsion & Power, RD99-115, dated September 22, 1999, p. 6-5. 
5 The Boeing Company, Site Environment Report/or Calendar Year 2007, DOE Operations at The Boeing 
Company Santa Susana Field Laboratory, Area IV, September 2008, p. 2-7. 
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Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: An alcohol drainage pond, sometimes 
liquid-filled is located south of Building 4463. This pond is discussed in the section of this TM 
describing Building 4462. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when disturbed ground is seen in the northwest area of the site. This is also observed in the 196 7 
photograph. Less disturbed ground is seen in the 1972 photograph, while the 1978 photograph 
shows an irregularly shaped building that is identified as Building 4463. A surface 
impoundment and area of soil staining is observed in aerial photos. These features arc described 
in the section that discusses Building 4462. 

Radionuclidcs of Concern: The research team did not find evidence that radioactive materials 
were used or stored with the Building 4463 area. However, given its location within the ETEC, 
the presence of radioactive contamination cannot be ruled out. The Building 4463 area is located 
relatively close to radiological test Buildings 4009, 4020, and 41 00; consequently, there is some 
potential that radionuclides associated with these buildings may have migrated to the Building 
4462 area. Radionuclides used and generated in nearby Buildings 4009, 4020, and 4100 include 
U-233, U-234, U-235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-239, Pu-240, and Pu-241, and 
decay products including Th-228, Ra-228, Th-230, Ra-226, Pb-21 0, Pa-231, and Ac-227. All 
radionuclides of concern listed arc included in the August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV. 1 Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from the site likely f1ows 
west and south to storm drains that arc connected to an intem1ittent stream that f1ows southeast 
through Area III to a pond in Area II. The storm drain located south of Building 4463 receives 
stom1 water from Buildings 4009, 4020, and 4100 where radioactive materials were used and 
radionuclides were generatcd.2 Sanitary sewer lines are located on the northern and southern 
sides of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4463 area is Class 1, due to its location within ETEC and because of the proximity of 
Building 4463 to the storm drain that collected drainage from Buildings 4009, 4020, and 4100. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.4 provide a convenient reference for the following recommendations. 

1 U.S. Atomic Energy Commission, Facility License No. CX-17. Amendment No.2, Washington, D.C., May 28, 
1962. 
2 Garcia, R. R. and Schwering, C. 1., Environmental Monitoring Semiannual Report, Januarv I, 1965 to June 30, 
1965, Atomics International, p. 12. 
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Building 4463 is located adjacent to Building 4462. The recommended sampling locations arc 
the same as the sampling locations that are recommended for Building 4462. These are 
discussed in Section 2.4.4. 

2.4.4 Site 4662 Area 

Site Description: The Site 4662 area comprises Site 4662 and the land sunounding it on 23'd 
Street. Site 4662 was constructed in approximately 1978 as a concrek pad with a roof 1 Figures 
2.4.4a thn't!gh 2.4.4c provide a current photograph and the best available building-specific 
drawing(s) that the research team could find. Plate 1 presents a summary of all identified 
features for this site. 

Building Features: Concrete Pad 4662 was 36 feet long by 12 feet wide. It had a 13-foot high 
roof coveri1~g 21 feet of length and concrete sloped ramps at each end. Figure 2.4.4b presents a 
foundatiOJ< plan, and figure 2.4.4c presents an elevation view. 

Former Usc(s): Site 4662 was a small parts concrete cleaning pad. It was used for cleaning 
sodium off mechanical parts in support of the Sodium Pump Test Facility (SPTF), Building 
4462. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Concrete Pad 4662 was demolished. Based on available information, the 
dimensions of the excavation made during pad demolition arc unknown. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): None 
found. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: An alcohol drainage pond, sometimes 
liquid-filled is located southeast of Building 4662. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1978 photograph 
when a rectangular structure is observed that is identified as Site 4662. This concrete pad is 
located northwest of a dry impoundment through the 1983 photograph. The impoundment 
appears liquid filled in the 1988 and 1995 photographs, is d1y again in the 2005 photograph, and 
is liquid filled in the 2009 aerial photograph. Concrete Pad 4662 appears to have been removed 
after the 1995 aerial photograph was taken. A vegetated area is seen in this location in the 2005 
and 2009 photographs? 

Radionuclides of Concern: Radionuclides used and generated in nearby Buildings 4009, 4020, 
and 4100. These include U-233, U-234, U-235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-Novembcr 
1992. 
2 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
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239, Pu-240, and Pu-24 L and decay products including Th-228, Ra-228, Th-230, Ra-226, Pb-
21 0, Pa-231, and Ac-227. All radionuclidcs of concern listed arc included in the August 20 I 0 
Final Field Sampling Plan for soil sampling in Area IV. 1 Table 3.3 presents a summary of 
contaminants of concern. 

Dt·ainage Pathways: Based on general site topography, surface water from the site likely 11ows 
east to a stonn drain that connects to an intcrn1ittent stream that f1ows southeast through Area III 
to a pond in Area II. A stonn drain is located immediately east of Building 4662. In 1965, the 
stonn drain collected drainage from Buildings 4009, 4020, and 4100 where radioactive materials 
were used and radionuclides were generated.2 A sanitary sewer line is located on the southern 
side of the site. 

Radiological Contamination Potential: Class I because of the proximity of Site 4662 to the 
storm drain that carried waste water from Buildings 4009, 4020, and 4100, and because Site 
4662 is located northwest of a sometimes liquid-filled impoundment. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.4 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4662 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4662 area. This includes the following 
Building 4662 areas and appurtenances: 

• The north-south stonn drain immediately east of Building 4662 that leads to the main 
east-west storn1 drain line located south of Building 4662. Because of the north-south 
drain's proximity to Building 4662 it should be investigated. The main east-west storn1 
drain line located south of 4662 receives storn1 water from the areas stliTounding 
radiological Buildings 4009, 4020, and 41 00; consequently, there is some potential that 
radionuclides associated with these buildings may have been transported to the area south 
of Building 4662. 

• The sanitary sewer line located along the southern side of Building 4662. If radioactive 
materials were released into the building drains, residual contamination may exist in the 
materials surrounding the sewer lines. 

• Surface impoundment located southeast of Building 4662. Sampling is recommended to 
determine whether radiological waste may have been discharged into the pond. 

1 U.S. Atomic Energy Commission, Facilitv License No. CX-17, Amendment No.2, Washington, D.C., May 28, 
1962. 
" Garcia, R. R. and Schwering, C. J., Em·ironmental Monitoring Semiannual Report, January 1, 1965 to June 30, 
1965, Atomics International, p. 12. 

56 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-5C 

2.5 Group 5 

October 2012 

The Group 5 index map is presented in Figure 2.5. Following Figure 2.5, the site photograph 
and layout drawings for the building areas within HSA-5C Group 5 are presented. HSA-5C 
Group 5 includes eight building areas containing a Sodium Instrumentation building and 
numerous office buildings and trailers. 

2.5.1 Building 4383 Area 

Site Description: The Building 4383 area comprises Building 4383, Tower 4393, and the land 
surrounding these two buildings located on G Street. Building 4383 was constructed in 
approximately 1957, as a sodium instrumentation building. It was 3,691 square feet in area and 
10 feet in height, constructed on a concrete pad and had a steel frame, siding and roof.'· c Figures 
2.5.1 a through 2.5.1 b provide a current photograph and the best available building-speci fie 
drawing(s) that the research team could find. Plate 1 presents a summary of ali identified 
features for this site. 

Building Features: Building 4383 contained laboratories, and a sodium tower. It also had a 
septic tank and a leach field. 3

. A floor plan of Building 4383 is presented in Figure 2.5.1 b. 

Former Use(s): Building 4383 was the Sodium Instrumentation Building, which together with 
the Sodium Instrumentation Tower (Building 4393), were designed to function under the 

'conditions required for sodium graphite reactors (SGRs). The SGR program involved the 
development of many specialized items of equipment. Within Building 4383, instruments were 
developed to determine liquid level, flow, pressure and oxide content in sodium systems. All 
systems were tested and calibrated in Building 4383 before installation in a SGR reactor. In 
approximately 1967, Building 4383 was used as the Liquid Metal Engineering Center (LMEC) 
Assembly and Test Building, and LMEC Construction Staging Building? 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4383 was demolished in approximately 1980. Based on available 
infom1ation, the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): 
Rockwell included the Building 4383 area in the 1994-1995 Area IV Radiological 
Characterization Survey. Radionuclide levels were below 1995 acceptable limits of less than 5 
)lR!h above background. Background was set at 15.6 )1Rih.4 

1 Energy Technology Engineering Center, Site Development and Facility Utilization Planning: FY 1984-FY 1989, 
N-083E-A02-DV001, Rev. A, April 1984. 
" Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility Investigation Report. Santa Susana 
Field Laboratory, Ventura. County. California, Draft, October 2003, p. 2-5. 
4 Rocketdyne, Area IV Radiological Characterization Survey, A4CM-ZR-0011, Rev. A, August 15, 1996. 
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Fom1Cr Radiological Burial or Disposal Locations: The Building 4383 leach field was 
located approximately 50 feet cast of the current f()()tprint of Building 4487. Field trenching 
identified three leach lines, each approximately I 00 feet long at this site. The leach field was 
removed in 2000. 1 Documentation of radiological releases into the 4383 septic system was not 
found. However, if radionuclides were disposed through building drains, the soils surrounding 
the former leach field may contain elevated radionuclidc concentrations. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 aerial 
photograph when a small rectangular building located parallel to G Street is seen amid disturbed 
ground. This is identi11ed as Building 4383. In the 1959 photograph, the building has expanded 
to become L-shaped. This shape remains through 1962/63, 1965, 1967, 1972, and 1978 
photographs. Building 4383 can no longer be seen in the 1980 photograph; instead the 
foundations of new Building 4487 arc observed northwest of Building 4383. Undeveloped land 
is seen in the location of Building 4383 in 1988, 1995, 2005 and 2009 photographs. 2 

Radionuclidcs of Conccm: The research team did not find evidence that radioactive materials 
were used or stored in Building 4383. However, given its location within Area IV, the presence 
of radioactive contamination cannot be ruled out. The Building 4383 area is located reasonably 
close to close to Buildings 4009, 4020, and 41 00; consequently, there is some potential that 
radionuclides associated with these buildings may have migrated to the area surrounding 
Building 4383. Radionuclides used and generated in Buildings 4009, 4020, and 4100 include U-
233, U-234, U-235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-239, Pu-240, and Pu-241, and 
decay products including Th-228, Ra-228, Th-230, Ra-226, Pb-21 0, Pa-231, and Ac-227. All 
radionuclides of concem listed are included in the August 2010 Final Field Sampling Plan for 
soil sampling in Area IV.3 Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water likely flows cast or south 
to a stom1 drain located on the north side of G Street. This connects to an intem1ittent stream 
that flows southeast through Area Ill to a pond in Area II. The southem storm drain receives 
stonn water from Buildings 4009, 4020, and 4100 where radioactive materials were used and 
radionuclides were generated.4 A sanitary sewer line is located on the site and south of the 
fonner building. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4383 area is Class 2. The building is located inside the ETEC boundary, but there is no 
evidence of radioactive material use, and some radiological characterization has been conducted. 
However, the fonner building is in proximity to a stom1 drain that carried storm water from 
Buildings 4009,4020, and 4100. 

1 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Faci!itv l!n·estigation Report, Santa Susana 
Field Laboratmy, Ventura Countv, California, Dratl October 2003, p. 2-5. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
'U.S. Atomic Energy Commission. Facility License No. CX-17, Amendment No. 2, Washington, D.C.. May 28, 
1962. 
4 Garcia, R. R. and Schwering, C. J., Environmental Monitoring Semiannual Report, January 1, 1965 to June 30, 
1965, Atomics International, p. 12. 
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Plate I and Figure 2.5 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4383 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 43 83 area. This includes the following 
Building 4383 areas and appurtenances: 

• The stonn drain located south of the building along G Street. This storm drain collects 
storm water from the Buildings 4009, 4020, and 4100. Consequently, this storm drain 
may provide a pathway for the migration of radionuclides originating from these 
radiological buildings. 

• The soils surrounding the fonner leach field located approximately 75 feet northwest of 
Building 4383. There is no evidence of radioactive material usage in Building 4383. 
However, if radioactive materials \Vcre used, the soil surrounding the leach field 
excavation would be a logical place to detect past radionuclide releases. 

2.5.2 Building 4482 Area 

Site Description: The Building 4482 area comprised Building 4482 and the land sunounding it 
located on G Street. Building 4482 was constructed in 1968 as an ofJlce building. 1

• 
2 Figure 

2.5.2a pr:lYides a current photograph. The research team was unable to find building-specific 
drawing(s) and no as-built drawings were located for Building 4482. Plate l presents a summary 
of all identified features for this site. 

Building Features: Building 4482 was a 3.130-square-foot prefabricated trailer with a steel 
frame and wood siding, anchored to a concrete slab. It was located near the Building 4383 septic 
tank and leach field. 3 The building was modified at some point in time. 

Former L~e(s): Building 4482 was a Government Project Office. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4482 was transferred off site in 2000. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): Boeing 
and the Los Angeles County Health Department conducted radiation surveys and determined that 
the trailer was free of radiological contamination based on 2000 standards. 1• 

2 

1 Energy Research and Development Administration, Site Derelopment Plan: 1977-1981. LR-03026, Part L June 
1975. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
3 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility Investigation Report. Santa Susana 
Field Laboratory. Ventura Counzv. California, Draft, October 2003, p. 2-5. 
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Radiological Usc Authorizations: None found. 

October 2012 

Fom1cr Radiological Burial or Disposal Locations: The Building 43X3 leach field was 
located between the southwest corner of the Building 44X2 footprint and approximately 50 feet 
east of the Building 4487 footprint. Field trenching identified three leach lines, each 
approximately I 00 feet long at this site. The leach field was removed in 2000. 3 Documentation 
of radiological releases into the 4383 septic system was not found. However, if radionuclides 
were disposed through building drains. the soils sunounding the former leach field may contain 
elevated radionuclide concentrations. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1967 photograph 
when a parking lot is seen in the location of Building 4482. An irregularly shaped building 
identified as Building 4482 can be seen in photographs from 1972, 1978, 1980, 1983, 1988, and 
1995. In the 2005 photograph, bare ground and undeveloped land can be seen in the location of 
former Building 4482. Undeveloped land can be observed in the 2009 aerial photograph.

4 

Radionuclidcs of Concern: The research team did not find evidence that radioactive materials 
were used or stored in Building 4482. However, given its location within Area IV, the presence 
of radioactive contamination cannot be ruled out. The Building 4482 area is located reasonably 
close to close to Buildings 4009, 4020, and 41 00; consequently, there is some potential that 
radionuclides associated with these buildings may have migrated to the area surrounding 
Building 4482. Radionuclidcs used and generated in Buildings 4009, 4020, and 4100 include U-
233, U-234, U-235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-239, Pu-240, and Pu-241, and 
decay products including Th-228, Ra-228, Th-230, Ra-226, Pb-21 0, Pa-231, and Ac-227. All 
radionuclides of concern listed arc included in the August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV.5 Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from the site likely f1ows 
east and possibly south to two stonn drains that connect to two intermittent streams that f1ow 
southeast through Area III to a pond in Area II. The southern storm drain receives stonn water 
Ji·om Buildings 4009, 4020, and 4100 where radioactive materials were used and radionuclides 
were gencrated.6 Sanitary sewer lines are located on the north and south sides of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4482 area (i.e., the area, not the trailer itself) is Class 2. It is located inside the ETEC 
boundary, but there is no evidence of radioactive material usc, and some radiological 
characterization has been conducted. However, the former building is in close proximity to a 
storn1 drain that carried storm water from Buildings 4009, 4020, and 4100. 

1 Correspondence from Bunn, D., Department of Health Services, Radiation Health Branch. to Sutherland, D., U.S. 
Department of Energy, Reference: Complaint Concerning Rocketdvne Trailers, dated February 14, 2000. 
2 The Boeing Company. Radiological Surl'ev a/Donated Trailer Sections at the Wildlife Wav Station. February 16, 
2000. 
1 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility Investigation Report, Santa Susana 
Field Laboratory, Ventura Countv, California, Draft, October 2003, p. 2-5. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 U.S. Atomic Energy Commission, Facility License No. CX-17, Amendment No.2, Washington, D.C., May 28. 
1962. 
6 Garcia, R. R. and Schwering. C. 1., Environmental Monitoring Semiannual Report, January 1. 1965 to June 30. 
1965, Atomics International, p. 12. 
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Plate I and figure 2.5 provide a convenient reference for the following recommendations. 

Building 4482 is located close to Building 4383. The recommendations for soil sampling within 
the Building 4383 area is the same as Building 4482 and is discussed in Section 2.5.2 of this TM. 

2.5.3 Building 4483 Area 

Site Description: The Building 4483 area comprised Building 4483 and the land surrounding it 
located on 20111 Street. Building 4483 was constructed in 1968 as an office building. L 

2 Figure 
2.5.3a provides a current photograph. The research team was unable to find building-specific 
drawing(s) and no as-built drawings were located for Building 4483. Plate I presents a summary 
of all identified features for this site. 

Buildin~~ Features: Building 4483 was a 6,000-squarc-foot pref~1bricated trailer with a steel 
fi·ame and wood siding, anchored to a concrete slab. 

Formct· Use(s): Building 4483 was a Liquid Metal Engineering Center (LMEC) Office Trailer. 

Information from lntcnicwccs: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4483 was transferred ofi site in 2000. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): Boeing 
and the Los Angeles County Health Department conducted radiation surveys and detennined that 
the trailer was free of radiological contamination based on 2000 standards.3

· 
4 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence · 
of radiological waste burial or disposal in the Building 4483 area. 

Aerial Photographs: Aerial photographs show undeveloped land until the 196 7 photograph 
when a parking lot is seen in the location of Building 4483. A rectangular-shaped building 
identified as Building 4483 can be seen in photographs from 1972, 1978, 1980, 1983, 1988, and 
1995. In the 1995 photograph, a probable stain was identified north of Building 4483. In the 

1 Energy Research and Development Administration, Site Development Plan: 1977-1981. LR-03026, Part I, June 
1975. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Correspondence from Bunn, D., Department of Health Services, Radiation Health Branch, to Sutherland, D., U.S. 
Department of Energy, Reference: Complaint Concerning Rocket dyne Trailers, dated February 14, 2000. 
4 The Boeing Company, Radiological Sun'ev of' Donated Trailer Sections at the Wildlife Way Station, February 16, 
2000. 
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2005 photograph, undeveloped land can be seen in the location of former Building 44X3. 
Undeveloped land can be observed in the 2009 aerial photograph. 1 

Radionuclides of Concern: Radiological contamination is not anticipated in this area. 

Drainage Pathways: Based on general site topography, surface water from the site likely flows 
cast to a stonn drain that connects to an intermittent stream that flows southeast through Area III 
to a pond in Area II. Sanitary sewer lines arc located on the south and cast sides of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4483 area (i.e., the area, not the trailer itself) is Class 3. Based on the usc of this 
building and surrounding structures, there is low probability of detecting radiological 
contamination in soil. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a convenient reference for the following recommendations. 

Radionuclidc contamination is not expected in the area directly surrounding Building 4483. 
However, limited soil sampling is recommended to confinn this assumption. Specific sampling 
locations have not been identified for this area. 

2.5.4 Building 4484 Area 

Site Description: The Building 4484 area comprised Building 4484 and the land surrounding it 
located on the interior of the block between F and G Streets, 201

h and 22nd Streets. Building 4484 
was constructed in 1969 as a rest room associated with office space.2

· 
3 Figure 2.5.4a provides a 

cun·ent photograph. The research team was unable to find building-specific drawing(s) and no 
as-built drawings were located for Building 4484. Plate I presents a summary of all identified 
features for this site. 

Building Features: Building 4484 was a 520-square-foot prefabricated trailer with a steel frame 
and wood siding, anchored to a concrete slab. 

Former Use(s): Building 4484 was a Rest Room Trailer. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Building 4484 was transferred off site in 2000. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
c Energy Research and Development Administration, Site Dcl'e!opment Plan: 1977-198/, LR-03026, Part 1, June 
1975. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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P1·evious Radiological Investigation(s) and Decontamination/Cleanup of Release(s): Boeing 
and the Los Angeles County Health Department conducted radiation surveys and determined that 
the trailer was fi·ee of radiological contamination based on 2000 standards. 1

• ~ 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1967 photograph 
when a p<~rking lot is seer: in the location of Building 4484. Building 4484 can be seen in 
photographs from 1972, 1978, 1980, 1983, 1988, and 1995. In the 2005 photograph, bare ground 
and unde\ eloped land can be seen in the location of former Building 4484. Undeveloped land 
can be observed in the 2009 aerial photograph.~ 

Radionudides of Concern: Radiological contamination is not anticipated in this area. 

Draina~~c Pathways: Surface water from the site flows east to a stonn drain that connects to an 
intermit~~'i1t stream that f1ows southeast through Area III to a pond in Area II. Sanitary sewer 
lines arc l·.JCated on the south and cast sides of the site. A sanitary sewer line appears to emanate 
fi·om the southwest comer of Building 4484. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4483 area (i.e., the area, not the trailer itself) is Class 3. Based on the use of this 
building and surrounding structures, there is low probability of detecting radiological 
contamination in soil. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.5 provide a convenient reference for the following recommendations. 

Radionuclide contamination is not expected in the area directly surrounding Building 4483. 
However, limited soil sampling is recommended to confim1 this assumption. Specific sampling 
locations have not been identified for this area. 

2.5.5 Building 4485 Area 

Site Description: The Building 4485 area comprised Building 4485 and the land surrounding it 
located near the southeast comer of 22nd and F Streets. Building 4485 was constructed in 1968 
as an office building.4

• 
5 Figure 2.5.5a provides a current photograph. The research team was 

1 Correspondence from Bunn, D .• Dcpa1iment of Health Services, Radiation Health Branch, to Sutherland, D., U.S. 
Department of Energy, Reference: Complaint Concerning Rocketdvne Trailers, dated February 14. 2000. 
1 The Boeing Company, Radiological Survev of Donated Trailer Sections at the Wildlife Way Station, February 16. 
2000. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 Energy Research and Development Administration. Site Development Plan: 1977-1981. LR-03026. Part I. June 
1975. 
5 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
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unable to building-specific drawing(s) and no as-built drawings were located for Building 4485. 
Plate I presents a summary of all identified features for this site. 

Building Features: Building 4485 was a 3,000-squarc-foot pref~1bricated trailer with a steel 
frame and wood siding, anchored to a concrete slab. 

Former Use(s): Building 4485 was a Liquid Metal Engineering Center (LMEC) Office Trailer. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Cun-ent Use: Building 4485 was transferred ofT site in 2000. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcase(s): Boeing 
and the Los Angeles County Health Department conducted radiation surveys and determined that 
the trailer was free of radiological contamination based on 2000 standards. 1

• 
2 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4485 area. 

Acr·ial Photographs: Aerial photographs show undeveloped land until the 196 7 photograph 
when a parking lot is seen in the location of Building 4485. An almost square-shaped building 
identified as Building 4485 can be seen in photographs from 1972, 1978, 1980, 1983, 1988, and 
1995. In the 2005 photograph, bare ground can be seen in the location of former Building 4485. 
Undeveloped land can be observed in the 2009 aerial photograph.3 

Radionuclides of Concern: Radiological contamination is not anticipated in this area. 

Drainage Pathways: Based on general site topography, surface water from the site likely flows 
east to a storm drain that connects to an intennittent stream that flows southeast through Area III 
to a pond in Area II. Sanitary sewer lines are located north, east, and south of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4485 area (i.e., the area, not the trailer itself) is Class 3. Based on the use of this 
building and surrounding structures, there is low probability of detecting radiological 
contamination in soil. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.5 provide a convenient reference for the following recommendations. 

1 Correspondence from Bunn, D., Department of Health Services, Radiation Health Branch, to Sutherland, D., U.S. 
Department of Energy, Reference: Complaint Concerning Rocketdvne Trailers, dated February 14, 2000. 
' The Boeing Company, Radiological Sun·ev of Donated Trailer Sections at the Wildlife Way Station. February 16, 
2000. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclide contamination is not expected in the area directly surrounding Building 4485. 
However, limited soil sampling is recommended to confinn this assumption. Specific sampling 
locations have not been identified for this area. 

2.5.6 Building 4486 Area 

Site Description: The Building 4486 area comprised Building 4486 and the land surrounding it 
located on F Street. Building 4486 was constructed in the late 1970s as an office building. 1

· 
2 

Figure 2.5.6a provides a current photograph. The research team was unable to find building
specific drawing(s) and no as-built drawings were located for Building 4486. Plate 1 presents a 
summary of all identified features for this site. 

Building Features: Building 4486 was a 6,000-square-foot prefabricated trailer with a steel 
frame and wood siding anchored to a concrete slab. 

Formct· Usc(s): Building 4486 \Vas a Liquid Metal Engineering Center (LMEC) Office Trailer. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4486 was transferred off site in 2000. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): Boeing 
and the Los Angeles County Health Department conducted radiation surveys and detennined that 
the trailer was free of radiological contamination based on 2000 standards. 3· 

4 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in the Building 4483 area. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1978 photograph 
when a rectangular building is identified as Building 4486. This building is seen in photographs 
from 1980, 1983, 1988, and 1995. In the 2005 photograph, bare ground can be seen in the 
location of fom1er Building 4486. Undeveloped land can be observed in the 2009 aerial 
photograph.5 

Radio nuclides of Concern: Radiological contamination is not anticipated in this area. 

1 Energy Research and Development Administration. Site Development Plan: 1977-1981. LR-03026, Part L June 
1975. 
" Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
3 Correspondence from Bunn, D., Department of Health Services, Radiation Health Branch, to Sutherland. D .. U.S. 
Department of Energy, Reference: Complaint Concerning Rocketdyne Trailers, dated February 14,2000. 
4 The Boeing Company, Radiological Survey of Donated Trailer Sections at the Wildlife Way Station, February 16, 
2000. 
5 U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 2010. 
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Drainage Pathways: Based on general site topography, surf~1cc water from the site likely 110\vs 
cast to a stom1 drain that connects to an intcnnittent stream that flows southeast through Area III 
to a pond in Area II. Sanitary sewer lines are located south and east of the site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4486 area (i.e., the area, not the trailer itself) is Class 3. Based on the use of this 
building and surrounding structures, there is low probability of detecting radiological 
contamination in soil. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a convenient reference for the following recommendations. 

Radionuclidc contamination is not expected in the area directly surrounding Building 4483. 
However, limited soil sampling is recommended to confirm this assumption. Specific sampling 
locations have not been identified for this area. 

2.5.7 Building 4487 Area 

Site Description: The Building 4487 area comprised Building 4487 and the land surrounding it 
located on 22nd Street. Building 4487 was constructed in 1981 as an office building. It was a 
prcf~1bricated building with a wooden frame and stucco siding. 1

' ~ Figures 2.5. 7a through 2.5. 7b 
provide a current photograph and the best available building-specific drawing(s) that the research 
team could find. Plate 1 presents a summary of all identified features for this site. 

Building Features: Building 4487 contained air-conditioned offices, rest rooms, and a 
computer tem1inal room. It had a septic tank that was later excavated and removed. The floor 
plan for Building 4487 is presented in Figure 2.5.7b. 

Former Use(s): Building 4487 was an Energy Technology Engineering Center (ETEC) 
Engineering Building, and Safety Health and Environmental Affairs (SHEA) Office. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found 

Current Usc: Building 4487 was demolished in 2004. Based on available infonnation, the 
dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s): Boeing 
conducted periodic radiation surveys between December 2002 and 2004. No radiological 
contamination was detected above 2002, 2003, and 2004 designated background concentrations 
on those occasions. 

1 Energy Research and Development Administration, Site Development Plan: 1977-1981, LR-03026, Part 1, June 
1975. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The Building 4383 leach field was 
located approximately 50 feet cast of the footprint of Building 4487. Field trenching identified 
three leach lines, each approximately I 00 feet long at this site. The leach field was removed in 
2000. 1 Documentation of radiological releases into the 4383 septic system was not found. 
However, if radionuclides were disposed through building drains, the soils sunounding the 
former leach field may contain elevated radionuclide concentrations. 

Aerial Photographs: Aeri:1l p!10tographs show undcvclc,pcd land until the 1957 photograph 
when disturbed ground can bl; seen in the location of Building 4487. Disturbed ground is seen in 
1959, 1962/63, and 1965 phnt"graphs. In the 1967 plhl(l;graph, vegetation can be seen. In the 
1980 photograph, the rectangubr foundations of Buildin:; 4487 can be seen. Building 4487 is 
present in 1983 and 1988 phctographs. Building 4487 em: he seen in the 1995 photograph, but 
bare ground is observed in th'c 2005 photograph. Undcn:lopcd land is seen in the 2009 aerial 
photograph.2 

Radionuclidcs of Concern: The research tc<m1 did not f"ir~d evidence that radioactive materials 
were used or stored in Building 4487. Hmvcver, given it,~ location \vithin Area IV, the presence 
of radioactive contamination cannot be ruled out. The Building 4487 area is located reasonably 
close to close to Buildings 4009, 4020, and 4100 and a :o:torm drain that receives stonn water 
from these radiological buildings; consequently, there is some potential that radionuclides 
associated with these buildings may have migrated to the area stmounding Building 4487. 
Radionuclidcs used and generated in Buildings 4009, 4020, and 4100 include U-233, U-234, U-
235, U-236, U-238, Th-232, Np-237, Pu-238, Pu-239, Pu-:240, and Pu-241, and decay products 
including Th-228, Ra-228, Th-230, Ra-226, Pb-210, Pa-:231, and i\c-227. All radionuclides of 
concern listed arc included in the August 2010 Final Field Sampling Plan for soil sampling in 
Area IV. 3 Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water likely f1ows east or south 
to a stonn drain located on the north side of G Street. This connects to an inte11nittent stream 
that f1ows southeast through Area lll to a pond in Area II. The storm drain collected drainage 
from Buildings 4009, 4020, and 4100 where radioactive materials were used and radionuclides 
were generated.4 A sanitary sewer line is located on the site and south of the site. 

Radiological Contamination Potential: 
The preliminary MARSSIM Classification for the Building 4487 area is Class 2. It is located 
inside the ETEC boundary, but there is no evidence of radioactive material use, and some 
radiological characterization has been conducted. However, the fom1er building is in close 
proximity to a storm drain that carried storm water from Buildings 4009, 4020, and 4100. 

1 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility Investigation Report, Santa Susana 
Field Laboratory, Ventura Co1mty, California, Draft, October 2003, p. 2-5. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

4 Garcia, R. R. and Schwering, C. J., Environmental Monitoring Semiannual Report, January 1, 1965 to June 30, 
1965, Atomics International, p. 12. 
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Recommended Locations for Soil/Sediment Sampling: 

October 2012 

Plate I and Figure 2.5 provide a convenient reference Cor the following recommendations. 

Previous characterization studies for the Building 4487 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4487 area. This includes the following 
Building 4487 areas and appurtenances: 

• The storm drain located south of the building along G Street. This storm drain collects 
storm water ti-om the Buildings 4009, 4020, and 4100. Consequently, this stonn drain 
may provide a pathway for the migration of radionuclidcs originating from these 
radiological buildings. 

• The soils surrounding the former leach field located approximately 40 feet cast of 
Building 4487. There is no evidence of radioactive material usage in this area. However, 
if radioactive materials were used, the soil surrounding the leach field excavation would 
be a logical place to detect past radionuclide releases. 

2.5.8 Site 4538 Area 

Site Description: The Site 4538 area comprised Parking Lot 4538 and the land surrounding it at 
the northwest corner of the intersection of 201

h and G Streets. 1
• 

2 It was constructed in 
approximately 1966. Figures 2.5.8a through 2.5.8b provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. Plate 1 presents a 
summary of all identified features for this site. 

Building Features: Site 4538 was a paved parking lot. A site layout map is presented in Figure 
2.5.8b. 

Former Use(s): Site 4538 was a parking lot for office Buildings 4482 through 4486. In 2000, 
Parking Lot 4538 was removed and the site was graded and seeded. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Site 4538 is undeveloped land. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Releasc(s): The 
research team did not find evidence of previous radiological investigations, decontamination, or 
cleanups. 

Radiological Use Authorizations: None found. 

1 Boeing, ETEC Closure, Landscaping of" Old Trailer Parking Lot, No date. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological waste burial or disposal in this area 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when disturbed ground is observed. The 196 7 photograph shows a parking lot that is identified 
as Site 4538. The parking lot is also seen in 1972, 1978, 1980, 1983, 1988, and 1995 
photographs. Undeveloped land is observed in 2005 and 2009 aerial photographs. 1 

Radionuclides of Concern: Radiological contamination is not anticipated in this area. 

Drainage Pathways: Based on general site topography, surface water from the site likely flows 
cast to a storm drain that connects to an intcm1ittent stream that flows southeast through ;\rea Ill 
to a pond in Area II. Sanitary se\vcr lines arc located on the south, north, and cast sides of the 
site. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
former Parking Lot 4538 is Class 3. Based on the usc of the surrounding structures, there is ll)W 
probability of detecting radiological contamination in soil. 
Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.5 provide a convenient reference for the following recommendations. 

Radionuclide contamination is not expected in the area directly surrounding Parking Lot 4538. 
However, limited soil sampling is recommended to confirm this assumption. Specific sampling 
locations have not been identified for this area. 

2.6 Group 6 

The Group 6 index map is presented in Figi.tre 2.6. Following Figure 2.6, the site photograph 
and layout drawings for the building areas within HSA-5C Group 6 arc presented. HSA-5C 
Group 6 includes one building area containing a warehouse building constructed over a former 
parking lot. 

2.6.1 Building 4015 Area 

Site Description: The Building 4015 area comprises Building 4015, substation Building 4707, 
and the land surrounding these two buildings located on the eastem side of 22nd Street. Building 
4015 was constructed sometime after March 1975 on fonner unimproved Parking Lot 4573, 
which was constructed in 1956.2

· 
3 Figure 2.6.1 a provides a current photograph. The research 

team was unable to find building-specific drawing(s) and no as-built drawings were located for 
Building 4015. Building 4343, located south of Building 4015, served as the time clock building 
for Parking Lot 4573. Buildings 4373 and 4848 are located approximately 75 feet west of 
Building 4015, across 22m1 Street. Building 43 73 was a Systems for Nuclear Auxiliary Power 
(SNAP) criticality test facility, and radioactive materials were used in this building. A leach 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Energy Technology Engineering Center, Site Development and Facilitv Utilization Planning: FY 1984-FY 1989, 
N-083E-A02-DV001, Rev. A, April 1984. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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field for Building 43 73 that received f1ow from a septic tank was located approximately 75 feet 
south of the southeast comer of Building 43 73 _ Field trenching identified two leach pits across 
22nd Street from Building 4(ll5. 1

•
2 The Building 4373 leach field was removed in 2000.1 Plate I 

presents a summary of all identified features for this site. 

Building Features: Building 4015 is a warehouse with 13-foot ceilings, a steel fi·amc, sheet 
metal siding and a sheet metal roof. 

Formc1· Usc(s): Building 4015 was used to store construction materials. Substation Building 
4707 supplied power to Building 4015. 1 

Information from Intcnicwccs: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4015 is standing in 2011 and is used for storage. Substation 4 707 was 
demolished in August 2003. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): The 
research team did not find any evidence of previous radiological investigations or remediation 
associated with the Building 4015 area. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: The research team did not find evidence 
of radiological burial or disposal in the Building 4015 area. A debris disposal area was identified 
in the northeast region of the Building 4015 area, south of the intermittent stream. The Building 
43 73 leach field is a potential source of radiological contamination that may have migrated onto 
the Building 4015 site. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when Parking Lot 4573 can be seen. This parking lot is observed in 1959 and 1962/63 
photographs. Disturbed ground can be seen around the edges of the parking lot in 1965, 1967, 
and 1972 photographs. Building 4015 is observed in 1995, 2005, and 2009 aerial photographs.3 

An area that was interpreted by the EPIC aerial photograph analysis as being ''probable leakage'' 
is observed in the 1972 photograph. In the 1988 photograph, a probable stain is identified at the 
southwest comer of Building 4015. A debris field, located approximately 140 feet from Building 
4015, was identified in the aerial photo analysis. Based on the aerial photo analysis, it appears 
that debris was disposed in this area after 1983, and the disposal was discontinued prior to 1986. 
A "fill area," located east of Building 4015, was also identified in the aerial photo analysis. This 
area was identified in the 1988 through 2005 aerial photos. It is unclear if this is an area of 
historic dumping. 

1 Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facility lrn-estigation Report, Sallta Susana 
Field Laboratory, Ventura Coun~v. California, October 2003, p. 2-5. 
2 Map located at: www.dtsc-ssjl.com/fileslmaps/SSFL%20-%20Western%20Halfpdf 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within the Building 4015 area. However, given its location within the 
ETEC, the presence of radioactive contamination cannot be ruled out. The Building 4015 area is 
located close to Building 4373; consequently, there is some potential that radionuclides 
associated with Building 4373 may have migrated to the area surrounding Building 4015. 
Highly enriched uranium was used in Building 4373 with a hydrogen moderator and beryllium 
and graphite ref1ectors. Activation foils were used for f1ux mapping. 1 The drainage ditch north 
of Building 4015 receives storm water from the area surrounding Building 4100. If radioactive 
materials were released from Building 4100, they could have migrated to the 4015 area through 
the storm water drainage system. Radionuclidcs associated with Building 4373 will be discussed 
in TM HSA-50. Table 3.3 presents a summary of contaminants of concern for buildings within 
HSA-5C. 

Drainage Pathways: Surface water f1ow ncar Building 4015 is expected to he generally from 
the northwest to southeast. A storm drain network carries storm water from the no1ih and cast to 
the intem1ittent drainage ditches located north and south of Building 4015. As discussed above, 
these drainage ditches carry storm water from Building 4100 and 43 73, which were both 
radiological test facilities. The notihcrn and southern drainage ditches merge approximately 550 
feet west of Building 4015, and ultimately discharges into a pond in Area II. 2 

Radiological Contamination Potential: The preliminary MARSSIM Classification for 
Building 4015 is Class 1, due to its location within ETEC and its proximity to SNAP facility 
Building 4373. Stom1 drains, originating from the area surrounding Building 4373, carry storm 
water to the drainage ditch south of Building 4015. In <:ddition, the drainage ditch located 
directly north of Building 4015 receives storm water from Building 4100. Both 4373 and 4100 
were radiological test facilities. If there were radiological releases from these buildings, 
radionuclides may have migrated to the Building 4015 area. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.6 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4015 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4015 area. This includes the following 
Building 4015 areas and appurtenances: 

• The debris field located northeast of Building 4015. This is a former dump site area that 
could have received radioactive waste materials. 

• The fill area located west of Building 4015. The fill area could represent a fanner 
disposal area. 

• The storm drains located on the western side of the site. These storm drains received 
water from radiological test facilities located with the ETEC. 

1 Chapman, J.A., Tuttle, R.J., and Stafford, K.T., Radiological Survey of Buildings T3 7 3, T3 74. and T375, 
Rocketdyne Division, Rockwell International Report GEN-ZR-0012, August 26, 1988, pp. 17-23. 
2 Map located at: www.dtsc-scljl.com/files/maps/SSFL%20-%20Western%20Hallpdf 
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• The drainage ditch located at the southem side of the site. These stom1 drains and 
drainage ditch receives stonn water from Building 4373. Building 4373 was a 
radiological facility that contained a septic tank and leach field. If a radiological release 
occurred at Building 43 73, radioactive materials could have migrated to Building 4015. 

• The drainage ditch located at the northern side of the site. This drainage ditch receives 
stom1 water fi·mn the northern Building 4015 area and sites nor1h of this area. The 
drainage system receives water from the Building 4100 area. If a radiological release 
occmTcd at Building 4100, radioactive materials could have migrated to Building 4015. 

• The area identified as .. dark toned material'' located along the southeastern portion of 
Building 4015. 
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3.0 RADIONUCLIDE LIST 

3.1 U.S. Atomic Energy Commission Special Nuclear Material License 

October 2012 

The first license issued by the U.S. Atomic Energy Commission (AEC) for the SSFL site was 
Special Nuclear Material License No. SNM-21. It was initially issued on April 6, 1956, for usc 
at the Canoga Park site. License No. SNM-21 authorized AI to receive and possess 50 grams of 
uranium enriched in uranium-235 (U-235) for usc in fission counter tubes. License No. SNM-21 
was amended 79 times in its 40-ycar history to increase the number and type of nuclear materials 
that could be handled at the Canoga Park and SSFL sites. This license was terminated on 
September 27, 1996. In February 1975, the AEC became known as NRC and License No. SNM-
21 became an NRC license. License No. SNM-21 applies to company owned, not federally 
owned facilities. This license docs not apply to the HSA-5C area. 

3.2 U.S. Atomic Energy Commission Critical Experiments Facility License 

On October 3, 1960, the AEC authorized AI, under License No. CX-17, to possess and operate a 
separable-half type critical experiments f~1cility at power levels not exceeding 200 watts 
(thermal) in Building I 00 (now known as Building 41 00). AI conducted this research under 
contract to the Southwest Atomic Energy Associates of Shreveport, Louisiana. The license 
permitted the possession "and usc of special nuclear materials as follmvs: 

• 25 kilograms ofU-233 and 110 kilograms ofU-235 as fuel for the reactor; 

• 135 grams of U-233, 1,135 grams of U-235, and 135 grams of Pu-239 m foils and 
capsules for use in connection with operation of the reactor: 

• 0.5 gram each of U-233, U-235, and Pu-239 in fission counters for use in connection with 
operation of the reactor; and 

• 32 grams of Pu in encapsulated neutron sources for use in connection with operation of 
the reactor." 

License No. CX-17 also permitted the possession "and usc of source materials as follows: 

• 656 kilograms of Th-232 for use in the core and buffer regions of the reactor; 

• 700 grams of natural uranium in foils and capsules for use in connection with operation 
of the reactor; and 

• 0.5 gram each of U-234, U-236, and U-238 in fission counters for use in connection with 
operation of the reactor." 

License No. CX-17 also pem1ittcd the possession '"and use of 0.5 gram of Np-23 7 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation of the reactor.'' 

License No. CX-17 was amended ten times before it was terminated on October 6, 1980. 
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3.3 California Department of Public Health Radioactive Material License 

On September II, 1963, the State of California, Department of Public Health issued Radioactive 
Material License No. 0015-59 to Atomics International. This license authorized the possession 
and usc of a wide range of radioactive materials at the De So to A venue, Canoga Park, and SSFL 
sites as listed in Table 3.1, below. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

-- ---· 

Radioactive Material Maximum Quantity that Licensee 
(element and mass number) Chemical and/or Physical Fom1 may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and X3 between atomic number 3 and R3 
Antimony-124 Any 50 curies 
lridium-192 J\nv 70 curies 
Cobalt-60 Scaled sources 10 sources not to exceed 400 curies 

each 
Hydrogen-3 Any 550 curies 
l'olonium-21 0 Any !50 curies 
Any byproduct material Separated tl·om irradiated thorium 250 microcurics total 

and uranium samples 
Hydrogen-3 Titanium tritide foil (U.S. i\'uckar 500 mi II icuries 

Cot}10ration) 
I !ydrogen-3 Titanium tritidc foil (U.S. Radium 1 curie 

Corporation) 
Strontium-90 Sealed source (U.S. Nuclear 5 microcuries 

Corporation Model 312) 
Radium-226 Any 2.000 milligrams 
Radium-226 Scaled neutron sources 500 mi II igrams 
Cobalt-60 Scaled source (LJ .S. Nuclear 1 source not to exceed 5 curies 

Corporation Model33X) 
Cobalt-60 Sealed source (Isotopes Specialties 1 source not to exceed 5 curies 

Company Model 33R) 
Cerium-144 Sealed source (Isotopes Specialties 50 microcuries 

Company Model 160) 
Iridium-192 Sealed source (Technical Operations 1 source not to exceed 20 curies 

Model A424-1) 
Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 

Corporation) milligram each 
Strontium-90 Sealed sources Two sources of 3 millicuries each 
Americium-241 Any 2 millicuries 
Natural or depleted uranium Any 20.000 pounds 
Natural thorium Any 700 pounds 

This license covered the use and possession of radioactive materials in Building 4100 that 
housed a calibration laboratory, a counting laboratory, and used company owned calibration 
sources. Up until December 1969, there had been 39 amendments to this license. The 
radioactive materials covered in the 391

h amendment are listed in Table 3.2, below. 
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Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 
-

Radioactive Material Maximum Quantity that Licensee 
(clement and mass number) Chemical and/or Physical form may Possess 

Any radionuclide with atomic Any 25 curies for any one radionuclidc 
number 3 through R3 
Antimony~ 124 Any 100 curies 
Iridium-! 92 Any 100 curies 
Coba\t-60 Sealed sources I 0 sources not to exceed 400 curies 

each 
Hvdrogcn-3 Any I 0.000 curies 
Po\onium-21 0 Any 150 curies 
Krypton-R5 Any 100 curies 
Ncptunium-237 Any I 00 microcurics 
Radium-226 Any except as neutron sources 5 \.2.ran1s 

Radium-22(1 Sealed neutron sources SUO milligram" 
Cobalt-M) Scaled source (U.S. Nuclear 1 -.ourcc not to exceed 5 curies 

Corporation Model 33R) 
Cobalt-60 Scaled source (Isotopes Specialties 1 source not to exceed 5 curies 

Company Model 33R) 
Cobalt-60 Scaled source (Lockheed N uc\ear 25.000 t /- 2.500 curies in 12 sources 

Products Dwg 442-1001) 
lridium-192 Scaled source (Technical Operations 4 sources not to exceed 100 curies 

Model A424-1) each 
Radium-226 Scaled sources (NRC Equipment Seven sources not to exceed 0.4 

Corporation) milli)!ram each 
Ca\ifonium-252 Sealed source (Oak Ridge) 2 sources not to exceed 550 

microcuries each 
Any radionuclide with atomic Any Not to exceed 100 curies for any one 
number 3 throu)!h 83 radionuclidc 
Promcthium-14 7 Promethium oxide 150.000 curies 
Americium-241 Any 10 curies 
Natural or de_plcted uranium Any 20.000 pounds 
Natural thorium Any I ,000 pounds 
Tantalum-182 Metal 500 curies 
Natural or depleted uranium Any 50.000 pounds 
Mixed fission products (Hot Lab) Any 10.000.000 curies 
Any radionuclide with atomic Any 100.000 curies for any one 
number 3 through 83(Hot Lab} radionuclide 

-

This license was amended 64 times up until August 2, 1979 when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5, 1996. Up until August 27, 2010, there had been 110 amendments to this license. 

3.4 Radionuclide List to be Used in Soil and Groundwater Sampling 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil samples are likely to have been 
used or generated on the SSFL. In the table below, certain radionuclides mentioned in source 
documents will not be analyzed. These have undergone radioactive decay in excess of 10 half
lives, such that they could no longer be present. These radionuclides include: Na-22, Fe-55, Sb-
125, Cs-134, Ce-144, and Po-210. The September 23,2010, Stakeho1derTechnical Meeting 
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Action Items Memo describes the radionuclides contained in soil analytical suites, the sample 
analytical approach, and provides explanations for deleting certain radionuclides from analysis. 

Site 
No. Use(s) 

4015 
Construction Material 
Storage 

4038 SNAP Oftice Building 

SNAP Administration 
Building. LMFC OtTicc 

4039 
Building. Health Physics 
Counting Laboratory 

Launch !land ling and 

4057 
Mobile Equipment 
Development Building. 
LMEC Laboratory 

SNAP 8 Development 

4059 
Reactor. Large leak Test 
Rig, Ground Prototype 
Test Facility 

ETEC Instrumentation 
Operations Building. 

4062 
Storage Facility for 
Instrument Calibration 

SNAP Thermoelectric 
Converter Test Building. 

4065 
LMEC Chemical 
Laboratory 

Instrumentation Repair 
4066 and Calibration Building, 

Instrument Laboratory 

AETR, FCEL, Radiation 
4100 Safety and Computed 

Tomography 

Table 3.3 
Summary of Subarea HSA-SC Sites 
Potential Contaminants of Concern 

Current 
Status 

Standing 

Standing 

Demolished 

Boeing Records 
Room 

Demolished 

Demolished 

Demolished 

Demolished 

Standing 

Potential Radiological Contaminants 
of Concern 

Radionuelides associated with SNAP 
criticality test Building 4373. 
Radionuclides associated with Building 
4373 will be discussed in TM lfSA-50. 
l!-238. U-234. U-235. l'u-238. Pu-239. 
l'u-240. Pu-24 L Am-24 l. Cs-13 7. Sr-90. 
H-3. Fe-55. Co-58. Co-60. Ni-h3. Ba-
133. Eu-152. Eu-154, Eu-155. Pm-147. 
Ta-182. 
li-238. U-234. LJ-235.l'u-238. l'u-239, 
Pu-240. Pu-241. Am-241. Cs-13 7. Sr-90. 
H-3. Fe-55. Co-58. Co-60. :-\i-6.1. Ba-
!33. Eu-152. Eu-154. Eu-155. Prn-147. 
Ta-182. 
U-238. U-234, LJ-235. l'u-238. l'u-2.19, 
Pu-240. Pu-24 l. Am-241. Cs-13 7. Sr-90. 
1-l-3. Fe-55, Co-58. Co-60, Ni-6.1. Ba-
1.33, Eu-152, Eu-154, Eu-155.l'm-147. 
Ta-182. 
U-238. U-234. U-235. Pu-238. Pu-239, 
Pu-240, Pu-241, Am-24 l. Cs-13 7, Sr-90. 
H-3. Fe-55, Co-58, Co-60. Ni-63. Ba-
133. Eu-152, Eu-154, Eu-155. Pm-147. 
Ta-182. 
U-238. U-234, U-235. Pu-238, Pu-239, 
Pu-240. Pu-241. Am-241. Cs-137. Sr-90. 
H-3, Fe-55. Co-58. Co-60. Ni-63. Ba-
133. Eu-152, Eu-154. Eu-155. Pm-147. 
Ta-182. 
U-238. U-234, U-235. Pu-238. Pu-239, 
Pu-240. Pu-241, Am-241. Cs-13 7. Sr-90, 
H-3. Fe-55, Co-58, Co-60. Ni-63. Ba-
133. Eu-152, Eu-154, Eu-155. Pm-147. 
Ta-182. 
U-238. U-234, U-235. Pu-238. Pu-239. 
Pu-240. Pu-241, Am-24 1. Cs-!J 7. Sr-90, 
H-3, Fe-55, Co-58, Co-60. Ni-63, Ba-
133. Eu-152, Eu-154, Eu-155. Pm-147, 
Ta-182. 
U-233, U-234, U-235, U-236, U-238, 

1 

Th-232, Np-237, Pu-238, Pu-239, Pu-
240. Pu-241, Th-228, Ra-228, Th-230, 
Ra-226. Pb-21 0, Pa-231, Ac-227. 
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Site 
No. Use(s) 

Instrumentation Building, 
43R3 l.l'v: EC Assembly and 

Tc't Building 
. -- --

liRS Building, I-lTC 
4450 

Stnragc Building 

446\ 
~' 1' IT Motor Gcnerztor 
F:tilding 

4462 ~FTF Building 

Scldium Cleaning and 
44(13 lbndling Facility 

!Li 1ding 

4482 
(;,,n~mment l'roj ect 
Office 

-

44R3 L\1EC Office Trailer 
-··· 

4484 Rest Room Trailer 

4485 LMEC Office Trailer 

44R6 LMEC Office Trailer 

4487 
ETEC Engineering 
Building, SHEA Office 

4538 
Parking Lot for Buildings 
4482 through 4486 
LMEC Equipment 
Storage Building, ETEC 

4626 Inventory Storage 
Building, SNAP Storage 
Building 

4662 
SPTF Small Parts 
Cleaning Pad 

Table 3.3 (continued) 
Summary of Subarea HSA-SC Sites 
Potential Contaminants of Concern 

Current 
Status 

Demolished 

r-----~ 

Demolished 

Demolished 

Awaiting 
Demolition 

'--

Awaiting 
Demolition 

Transferred Off 
Site 

Transkrred OfT 
Site 
Transferred OfT 
Site 
Transferred OtT 
Site 
Transferred OtT 
Site 

Demolished 

Vegetated Area 

Demolished 

Demolished 

Potential Radiological Contaminants 
of Concern 

U-233, l 1-234, lJ-235, U-23(1, l 1-23R, 
Th-232- Np-237, Pu-23R, l'u-230, Pu-
240, Pu-24 \, Th-22R, Ra-22R, Th-230, 
Ra-226, Pb-2 \0, Pa-23 L Ac-227. 
U-23R, U-234, lJ-235, Pu-2:1R, Pu-230, 
Pu-240, Pu-24 L Am-24 L Cs-13 7, Sr-00, 
11-3, Fc-55, Co-5R, Co-60, :'\i-(<L Ba-
\33, Eu-152, Eu- \54, Eu- \55, Pm- \4 7, 
Ta-l R2. 
U-233. U-234, U-235, U-2Jh. lJ-238, 
Th-232, 1\Jp-237, Pu-23R, Pu-230, Pu-
240, Pu-2-'i L Th-22R, Ra-22R, Th-230, 
Ra-226. Pb-21 0, Pa-23 L Ac-227. 
U-233, l '-234, U-235, U-23h, U-23R. 
Th-232, :-:p-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-22R, Ra-22R, Th-230, 
Ra-22(1, Ph-2\0, Pa-231, Ac-227. 

--u:.,~~ c7~4 u 2's t, 2~( L' 2~R 
- - ...... ~'~ ~ ;- ...... _) ' - -'·' _)- -' ). )- _) . 

Th-232, Np-237, Pu-23R, Pu-239, Pu-
240, Pu-241, Th-22R, Ra-228, Th-230, 
Ra-226, Pb-2 \0, Pa-23 L Ac-227. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-23R, Pu-239, Pu-
240, Pu-241, Th-22~\, Ra-228, Th-230, 
Ra-226, Pb-21 0, Pa-23 L Ac-227. 
Radiological contamin<.!tion is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
Radiological contamination is not 
anticipated in this area. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-24 L Th-228, Ra-228, Th-230, 
Ra-226, Pb-21 0, Pa-23 L Ac-227. 
Radiological contamination is not 
anticipated in this area. 
U-238, U-234, U-235, Pu-238, Pu-239, 
Pu-240, Pu-241, Am-241, Cs-137, Sr-90, 
H-3, Fe-55, Co-58, Co-60, Ni-63, Ba-
133, Eu-152, Eu-154, Eu-155, Pm-147, 
Ta-182. 
U-233, U-234, U-235, U-236, U-238, 
Th-232, Np-237, Pu-238, Pu-239, Pu-
240, Pu-241, Th-228, Ra-228, Th-230, 
Ra-226, Pb-210, Pa-231, Ac-227. 
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4.0 REACTOR/CRITICALITY FACILITIES/SIGNIFICANT SITES 
WORKS CITED 

4.1 BUILDING 4059 

Facility Name Building No. Period of Operation Notes 
SSDR 4059 5!196S to 12/J 969 SNAP development reactor 

facility 

Building 4059 Cited Documents 

Begley, F. E, Rockwell lntemal Letter to Radiation and Nuclear Safety Group, re: Radiological 
So(ety Incident Report. I"omT Lel'el ofT059, April 6, 19WJ. 

Bresson, .1. F., Rockwell lntemal Letter to W. F. Heine, re: Fire tn Building T059 Vault, 
February 26, 1970. 

Dempsey, Gregg, Report on Environmental SmllJJies Collected at the Rocketc~vne Santa Susana 
Field Lahorat01y, Environmental Protection Agency, Office of Radiation Programs, Las Vegas 
Facility, July 1989, pp. 5-6. 

Graves, A. W., Decontamination and Disposition Facilities Program Plan, Atomics 
lntemational Rep01i No. PP-704-990-002, January 23, 1975, p. II. 

Incident Report, dated November4, 1981 (BNA05615738-744). 

Interview No. 196 of former worker conducted by the DOE and EPA, September 2010. 

Interview No. 255 of former worker conducted by the DOE and EPA, September 2010. 

Liddy, P., Building 4059 Final Status Survey Report (Phase I), Boeing Rep01i No. RS-00008, 
September 11, 1999, p. 4. 

McGinnis, E. R., Rockwell Intemal Letter to Radiation Protection and Health Physics Services, 
re: Radiological Safety Report, T059 Electrical Room, January 17, 1991. 

McGinnis, E. R., Rockwell lntemal Letter to Radiation Protection and Health Physics Services, 
re: Radiological Safety Report, T059 Restricted Area, February 25, 1991. 

McGinnis, E. R., Rockwell Intemal Letter to Radiation Protection and Health Physics Service, 
re: Radiological Safety Report. T059 Vault, September 20, 1991. 

McGinnis, E. R., Rockwell Internal Letter to P. D. Rutherford, re: Radiological Safety Report, 
T0 59 Test Cell I, September 2, 1992. 

McGinnis, E. R., Rockwell Internal Letter to P. D. Rutherford, re: Radiological Safety Report, 
T059 Test Cell I, December 3, 1992. 
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McGinnis, E. R. and Liu, N., Building 4059 Site Fin(t! Status Survcv Report (Phase A and Phase 
B), Boeing Report No. RS-00036, April 21, 2006, pp. 7, 30. 

Memo from .1. F. Lang, Engineer-in-Charge, to R.O. Meyer concerning Building 059, dated 
September 14, 1983. 

Redacted, Rockwell Incident Report, re: Contmninated Fork Truck/Gim·cs, December 22, 1998. 

Redacted, Rockwell Incident Rep011, re: Contaminated I lard flat and Glm·es, .January 5, 1999. 

Rockwell International letter from R . .1. Tuttle to R. Vaille, U.S. Environmental Protection 
Agency, elated October 2, 1989, p. 8. 

Rockwell International, R(/(liological Sun·cy Results - Interim Status. Building 059, Santa 
Susana Field Lahomtorv, N704TJ990043, November 28, 1978. 

Saba, V. B., Rock\vell Internal Letter to Radiation and Nuclear Safety Group, re: Radiological 
Sa(etv Incident Report, SS/<L Building 059. Reactor Vault, .January 31, 1989. 

Saba, V. B., Rockwell Intemal Letter to Radiation and Nuclear Safety Group, re: Radiological 
Saj'etv Report, SSFL Building 059, April 12, 1990. 

Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 
1962-November 1992. 

SNAP 8 Ground Prototype Test Facility-- Building 059, fragment, circa 1980, p.l. 

Sturtevant, W.C. et al., Building 059 Remediation Program, Phase If Rmctor Test Cell 
Remediation, EID-04422, .June 25, 1999, pp. 24-25. 

The Boeing Company Radiation Incident Database, 20 I 0. 

The Boeing Company, Radiation Safety Records Management System. 

The Boeing Company, Site Environmental Reportfor Calendar Year 2002, DOE Operations at 
1/ze Boeing Company, Rocket dyne Propulsion & Power, Report No. RD02-148-0 1, September 
2003,pp. 3-8,5-13. 

The Boeing Company, Site Environmental Reportfor Calendar Year 2003, DOE Operations at 
The Boeing Company, Rocketdyne Propulsion & Pmver, Report No. RD04-170, September 
2004,pp. 3-9,5-13. 

Tuttle, R. J., Rockwell Intemal Letter to 1. A. Chapman, re: Radiological Safety Incident Report, 
T059 Vacuum Duct Room, January 27, 1988. 

Tuttle, R.J., Tritium Production and Release to Groundwater at SSFL. Safety Review Report No. 
RI/RD92-186, December 1, 1992, pp. 3-15 - 3-23. 
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U.S. Atomic Energy Commission, Letter from M. Klein, AEC, to J. J. Flaherty, Atomics 
International, dated October 29, 1969. 

U.S. EPA, Environmental Photographic I nteq)retation Center Draft Report, March 2010. 

Vitkus, T . .J. and Morton, J. R., Radiological Survey of the Building 059 Reactor Vault. Santa 
Susana Field Lahoratory, Roclm'CIIIntcrnational, Ventura County. Califhrnia, Final Report, Oak 
Ridge Institute for Science and Education ORISE 95/G-18, June 1995, pp. 1-2, 8-10. 

Vitkus, r. J., Verification S!IITCV of the Building 059 EY('(f\'(/tion, Santa Susana Field 
Lahomtorv, llu.: Boeing Co1!111anv. Ventura County, Calij(mlia, Final Report, Oak Ridge 
Institute for Science and Education, March 2005, p. 7-8, 12. 

Vitkus, T. J., Independent Verification Survey Report ofthc Building 4059 Site (1'/wsc B): F'ost 
llistoricnl Site A.1·scssmcnt Sites, Block 1: and Radioocti1·c Materials Handling Facilit\' lloldu1J 
Pond (.\i/c 4614). Santa .)'11\ana Field lahomtorv. The Boeing ComJ)(tny, Vcntum County. 
Ca/if(muo, Final Report. ORISE, June 2008, pp. 11, B-4. 

Wallal' .. '. J. H., Rockwclllntcrna! Letter to Radiation a!ld Nuclear Safety Group, re: Rwlio!ogical 
Saf'c!tv incident Report, T05!J Pi;Jc Chase Room, August 12, 1988. 

Wallace, J. H., Rockwell Internal Letter to Radiation and Nuclear Safety Group, re: Radiological 
Safetv hiCidcnt Report, T059, Au~ust 19, 1988. 

Wallace, J ., Rockwell Inten~<d Letter to Radiation and Nuclear Safety Energy Systems Group, re: 
Radiologjcal Safety Incident Report, T059 Vacuum Equipment, May 8, 1990 

Wallace, J. H., Rockwell Internal Letter toP. D. Rutherford, re: Radiological Safety report. T059 
RPT Pit, July 29, 1993. 

4.2 BUILDING 4100 

--· 

Facility Name Building No. Period of Operation Notes 
Fast Critica~ Experiment 4100 1961 to 1972 Started as Advanced Epithermal 
Laboratory (FCEL) Thorium Reactor (AETR) 

Building 4100 Cited Documents 

Barnes, J ., Rockwell Internal Letter to Distribution, re: CAT Scanner Operation with Individual 
in Cell, October 23, 1992. 

Chapman, .J. A., Radiological Survey ol the T056 Landfill, Area from 23rd Street to Building 
T/00: and an Area acrossfrom Building TOll, Energy Technology Energy Center Report GEN
ZR-00 11, August 26, 1988, pp. 24-25, 81. 

Interview No. 196 of former worker conducted by the DOE and EPA, September 2010. 

Letter from Brook, H. E., NRC, to Remley, M.E., NRC Inspection of Rockwell International's 
FCEL ln.spection, dated July 11, 1980. 
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Letter from Reid, R.W., NRC. to Remley, M.E. re Docket No. 50-147, dated October 1, 1980. 

Rockwell International letter from R. J. Tuttle to R. Vaille, U.S. Environmental Protection 
Agency, dated October 2, 1989, p. I 0. 

Rockwell International, Report of Radiation Surn·y of the FCEL Reactor Facilitv in Support of 
Request to Terminate Facility Ucense CX-17 and to Release the Facility j(n· Unrestricted Usc, 
Docket No. 50-147, April30, 1980. 

Saba, V. B., Rockwell Internal Letter to Radiation Protection and Health Physics Services, re: 
Radiological Safe(v Report, Contaminated Respirator Lahorat01y Washer, December 17, 1991. 

Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 
1962-November 1992. 

Tetra Tech EM Inc., Final Oversight Verification and Confirmation Radiological Sun•ev Report 
j(Jr Buildings T-Oll, T-019, T-055, and T-100, December 20,2002, pp. 11,25-26. 

The Boeing Company Radiation Safety Records Management System (File Drawer 133-B), 
B/41 00 Septic Tank, 2001. 

The Boeing Company, Radiation Safety Records Management System. 

U.S. Atomic Energy Commission, Facility License No. CX-17, Amendment No. 2, Washington, 
D.C., May 28, 1962. 

U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

U.S. Nuclear Regulatory Commission, Rockwell International C01poration Docket No. 50-147, 
Order Terminating F'acility License, October I, 1980. 
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Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

6 I Page 3, Paragraph 1 -The use of the MARSSIM DCGLw to define and 
distinguish between MARSSIM Class 1, 2, or 3 areas is only meaningful 
when DCGLws of similar or greater than background concentrations are used. 
Post SB 990, the DCGLw for cesium-137 is the EPA agricultural PRG of 
0.0012 pCi/g. This is significantly less than the average background of 0.087 
pCi/ g, and a hundred times less than the 2J variability of background of +I-

0.12 pCi/g*. Attempting to distinguish between "greater than", "less than", 
and "a small fraction" of 0.0012 pCi/g in a background distribution of 0.087 
+ 1- 0.12 pCi/g is statistically impossible. 

Nevertheless the HSA claims to make these determinations based on prior 
potential or known soil concentration data. Yet little or no soil concentration 
data is presented in the HSA. 

SB 990 has made it impossible to perform MARSSIM classification based on 
prior soil concentrations. Furthermore EPA is not making these 
determinations based on soil concentration data. Most of the reasons for Class 
1 classification given in the various sections entitled "Radiological 
Contamination Potential" in this tech. memo. are due to location, 

• Location within the ETEC boundary 

• Proximity to SNAP building 4059 

• Proximity to storm water channels leading from 4059, 4100. 4009, 4020 or 
4373 

I suggest EPA redefine its definition of classifications to rd1ect the fact that 
"contamination potential" is being used to classify areas. e.g., 

Class 1. High potential for contamination 

Class 2. Medium potential for contamination 

Class 3. Low potential for contamination. 

* 1995 McLaren Hart Study 

Agree- Comment will be mtegraieJ~inHSII and soil tcst1ng program as appropnate 

FINAL Page 3 of 19 

Redacted 

Response 

Noted. The approach of designating MARSSIM class described in 
Section 1.0 of the HSA explains that these designations arc 
preliminary and based on radiological process knowledge and that 
as soil radiological results become available, these designations 
can be adjusted to more accurately ret1ect the potential for 
contamination. 

:\oh:d --Comment ,,--1Tir-10"tbc mtegratcd Ill to llS i\ or snll tc~t111g program 

10052012 



Item 

7 

8 

9 

10 

Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 7, 1st Paragraph. Agreed. This change will be made on subsequent TMs. 

Change "California Department of Public Health and Environment (CDPHE)'' 
to "California Department of Public Health (CDPH)" 

Correct all subsequent references to CDPHE. 

Page 7, 2"t! Paragraph. Agreed. This change will be made on subsequent TMs. 

Change "August 31" to "August 20''. 

Add after third sentence "On June 11, 2010, Boeing provided to EPA a 
complete set of all RFI Group reports that had previously been made available 
to the public on the DTSC web site." 

Page 7, Last Paragraph. Agreed. This typographical error will be correct on subsequent 

Boeing alone has provided almost 87,000 documents, of which over 84,000 TMs. 

were provided on August 20, 2009. EPA refers to screening only 30.000. Appendices were provided on CD-ROM at the HSA-5C technical 

When is Appendix A available'? breakout session. Appendices for other TMs will be made 
available on the EPA SharePoint website. 

Page 8, !" Paragraph. Agreed. Appendices were provided on CD-ROM at the HSA-5C 

When is Appendix B available? technical breakout session. Appendices for other TMs will be 
made available on the EPA SharePoint website. 

- ------

Agree- Comment \\!II be rntcgratcJ rn liS:\ anJ 'or I tcstrng prugram as approprratc :\otcd- CPmment \\ill llllt bc llltc-gratl'd 111to !LS,\ or ::-.nil tl''>tlng j•rogr~ll11 

FINAL Page -1 of 19 100:"2012 

R1 :d 



.... 
Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Item I Comment 

11 I Page 8, Section "Previous Rad Investigations'' 

12 

The note "It is recognized that none [surveys] were adequate in that they did 
not comply with the requirements of SB 990" is misleading as written. and 
requires some contextual amplification. Suggest deleting or including the 
following to provide context. 

Prior surveys (including many conducted by EPA) were deemed ·'adequate" to 

meet existing state and federal cleanup standards by the respective agencies 
with jurisdiction. These standards were, and still are, based on safe and 
protective, structural surface contamination limits and soil concentration limits 
that are similar to those enforced at other cleanup sites in the U.S. 
Furthermore, soil concentration standards were based on a suburban 
residential land use scenario that will not occur. and is therefore ultra
conservative. Ultimate SSFL land use will be open space parkland. 
Theoretical risks for this "realistically anticipated land use" will be 
significantly less than suburban residential theoretical risks upon which prior 
soil cleanup standards were based. The fact that SB 990 (which applies only 
to SSFL and to no other site in California or the U.S.) attempts to mandate 
cleanup standards based on a non-anticipated land use, in violation of 
CERCLA, does not invalidate the "adequacy" of prior surveys, nor does it 
make the current radiological status of Area IV "less safe'' for either current 
workers or future public users of the site. 

Page 18, 1" Bullet. 

The values quoted for H-3 and Ni-63 are Boeing data not ORISE data. The 
2004 ORISE verification report did not report any ORISE data for Ni-63. The 
highest ORISE H-3 data was reported at 5.1 pCi/g. 

Agree- Comment will be integrated m liSA and soil testing program as apprormate 

FINAL Page 5 of 19 

Redacted 

Response 

Agreed. Text referencing SB990 in this passage will be deleted 
from future TMs. The DTSC/DOE Administrative Order on 
Consent (AOC) will be referenced as the effective reference 
regarding determination of cleanup levels in SSFL Area IV and 
the Northern Buffer Zone. 

Agreed. The rt·vised text for the first bullet on Page 18 will be 
replaced \\ith the foliO\\ ing: ··rn October 2004. ORISE conducted 
an imlcpcndent verification survey and found that other than 
naturally occurring radionuclides. only H-3 was present. The 
maximum concentration found was 5.1 pCi/g wet weight. which is 
less than the 7 pCi/g minimum detectable concentration ... 

Noted- Comment" ill not be Integrated mto HS;\ or soiltcstlni_! program 

10 05 2012 



Item 

13 

14 

15 

16 

.. 
Summary of Stakeholder Comments on Revised Draft HSA-5C Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 20, Paragraph 5. Agreed. The revised text for the third sentence in Paragraph 5 on 

The reactor core was not removed in 2004. The core was removed in early Page 20 will be replaced with the following: "The building shell 

1970 following completion of S8DR testing in December 1969. The building and concrete cells and foundations were removed in 2004 after 

shell and concrete cells and foundations were removed in 2004. which the large excavation area was backfilled with soils that had 
been removed from the excavation.·· 

Page 40, Paragraph 4. Agreed. The revised text for the penultimate sentence in 

The Computer Aided Tomography operations were conducted during the Paragraph 4 on Page 40 should be replaced with the following: 

period from the late 1980s and 2008. I made this same comment in the first "From the late 1980s until 2008, the high bay was used for high 

draft. energy Computer Aided Tomography (CAT) ... 

Page 45, Section. Radiological Contamination Potential. Agreed. The section "Radiological Contamination Potential" on 

Change "waste water" to "storm water" Page 45 will be replaced with the following: "The preliminary 
MARSSIM Classification for the Building 4461 area is Class 1. 
due to its location within ETEC and because of the proximity of 
Building 4461 to the storm drain that collected drainage from 
Buildings 4009. 4020. and 4100." 

Page 48, Section, Radiological Contamination Potential. Agreed. The section "Radiological Contamination Potential" on 

Change "waste water" to "storm water" Page 45 will be replaced with the following: "The preliminary 
MARSSIM Classification for the Building 4462 area is Class l, 
due to its location within ETEC and because of the proximity of 
Building 4462 to the storm drain that collected drainage from 
Buildings 4009. 4020. and 4100 ... 

Agree- Comment will be integrated tn I !SA and soil testing program as appropnate Noted- Colllment \\ 1ll not be 1ntcg.ratcd 111tn 1\S,.\ or so1l tc~t111g program 

FINAL Page 6 of 19 10052012 

R\ d 



Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

17 Page 53, Section, Radiological Contamination Potential. 

18 

Change "waste water" to "storm water" 

Page 74. Paragraph I. 

renewed, extended and/or amended 79 times in its 40 year history. 

NAA and Rockwell (as non-governmental entities) required the SNM-21 
license in order to possess and use special nuclear material in company owned 
facilities, i.e. non-federally owned facilities. Therefore building 4059 was not 
included in the SNM-21 license because building 4059 was owned by the 
federal government, not by N AA or Rockwell. The critical facilities in 
building 4100 (which was owned by (NAA and Rockwell) was not included in 
the SNM-21 license because they were required to have a separate reactor 
license, namely CX-17 (as discussed in section 3.2). 

Therefore SNM-21 is not relevant to the nuclear facilities discussed in subarea 
5C, and should be deleted from this tech. memo. It will however be relevant 
for subarea 5D that includes the Rockwell owned Hot Lab (Building 4020) and 
Building 4055. Both of these facilities were on the SNM-21 license. 

Agree- Comment will be mtegrated in liSA and soil testmg program as appropriate 

FINAL Page 7 of 19 

Redacted 

Response 

Agreed. The section "Radiological Contamination Potential'· on 
Page 53 will be replaced with the following: "The preliminary 
MARSSIM Classification for the Site 4662 area is Class I, due to 
its location within ETEC. because of the proximity of Site 4662 to 
the storm drain that collected drainage from Buildings 4009. 4020, 
and 4100, and because Site 4662 is located northwest of a 
sometimes liquid-filled impoundment.·· 

Agreed. Subsection 3.1 will be deleted because it does not apply 
to HSA-5C. 

:'-lotcd- Comment mil not be Integrated 1nto liSA or soil testing program 

100512012 



Summary of Stakeholder Comments on Revised Draft HSA-5C Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

19 I Page 75, Last Paragraph. 

The statement "This license [0015-59] is assumed to have covered the use and 
possession of radioactive materials in SNAP Reactor Building 4059"' is 
incorrect. Building 4059 was owned by the Atomic Energy Commission (and 
later by the DOE). The SSDR, as were all SNAP operations, was an AEC 
program using AEC owned nuclear materials. The AEC (as is DOE) was a 
self-regulating agency under the AEA. Therefore a California State 
Radioactive Materials License was not required for SNAP operations in 4059. 
Indeed California is not, and was not, authorized by the US Nuclear 
Regulatory Commission (or the then US AEC) to license either nuclear 
reactors or special nuclear material. 

The only building within subarea 5C that was, and is, on the California 
Radioactive Materials License is the company owned Building 4100 that 
housed a calibration lab., a counting lab .. and used company owned 
calibration sources. 

20 I Page 76, 1" Paragraph. 

License 0015-70 was renumbered to 0015-19 on December 5, 1996. As of 
August 27, 2010 there have been a total of 110 amendments. 

21 I Page 76, Section 3.4. 

Promethium-147 was on the original list of analytes. Was it dropped? The 
669 pCi/g Ag PRG should be relatively easy to detect by the laboratory. 

Agree- Comment \\ill be integrated 111 HSA and so!ltestmg rrogram as aprropnate 

Response 

Agreed. The last paragraph on Page 75 will be replaced with the 
following: '"This license covered the use and possession of 
radioactive materials in Building 4100 that housed the calibration 
laboratory. a counting laboratory. and used company owned 
calibration sources. Up until December 1969, there had been 39 
amendments to this license. The radioactive materials covered in 
the 39' 11 amendment are listed in Table 3.2. below ... 

Agreed. The first paragraph on Page 76 will be replaced with the 
following: "This license was amended 64 times up until August 2. 
1979 when the license number was changed to No. 0015-70. This 
license number was changed a second time to No. 0015-19 on 
December 5. 1996. As of August 27. 2010, there had been a total 
of 110 amendments to this license ... 

Agreed. Promethium-147 is listed in Table 2-4 of the Master Soil 
FSP as an analyte that will be requested at specific facility 
locations such as the HOT Lab (Building 4028) and the Former 
Sodium Disposal Facility. 

:\otcd- Comment\\ ill not hL' :ntegrtllL'd llltO II~{\ l)r :-.t)ll tl'Stl!lS rrogr;.nn 

FINAL Page 8 of 19 10 05 2012 

Rt .d 
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Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Item I Comment 

22 I Please include my original comments from May 7th, 2010 on HSA 5-C as I 
feel many were not considered in the REVISED DRAFT of August 2010, 
most notably, we need to see more historical photography, photos of an 
overgrown field are no help in understanding the operations of the past. This 
document can be found 
here ... http: I !www. acmela. org/ images/ ACME_ Comments_ on _the_ EPA_ Techn 
ical_HSA_Memo_May _7 _of_2010.pdf 

23 I Starting with Figure 2.4.4b of the HSA-5C Revised Tech Memo (RTM) that 
features the SSFL AREA IV Building 4662 Foundation Plan includes an area 
that is referred to as "Waste Pit" with a Sump located within the pit, this 
should be investigated in more detail. Where does this drain into, is there a 
schematic of any said pipelines and are there any documentation found about 
such waste releases? Answering these questions would help in 

the identification of potential radiological or chemical contamination. 

Agree- Comment \\'ill be Integrated in HSt\ and soil tcstmg program as appropnatc 

Response 

Agreed. Additional historical photographs and maps/drawings, 
including utilities such as sanitary and storm drainages, were 
added as available to subsequent TMs in response to the original 
comments. 

Agreed. The waste pit is located at the south end of the concrete 
slab and \\as used to collect the sodium-contaminated eft1uent 
however, it is not clear where the eft1uent was transferred to for 
disposal nor have records such as incident reports been found that 
describe spills. A single targeted sample location was placed in 
the soil immediately south of the waste pit to investigate potential 
past spills in this area. In addition, the waste pit is located within 
a complex that is planned for demolition, which will be followed 
by a soil verification sampling effort, in accordance with the 
December 2010 AOC, to ensure that chemical and radiological 
contamination in soil above site cleanup level is not left behind. 

:'iot(•d- Comment 11 1ll not l'c llllcgratcd Jll\O liSA or Sllil tcstlllf" program 

FINAL Page 9 of 19 10 05/2012 

Redacted 
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Summary of Stakeholder Comments on Revised Draft HSA-5C Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

24 I Figure 2.4.3d of HSA-5C RTM features the Building 4463 Drainage System 
and in the past, comments have been made regarding this Alcohol Drainage 
Pond. The concern is/was, that it has never been properly characterized. 
Core-hole drilling should be completed with instruments lowered into the 
borings to monitor the amounts of radiation that could have potentially leached 
out of this pond. Another concern in Figure 2.4.3d is the area labeled "VEE" 
Ditch as it describes "Pipe to be supported at all places except over existing 
ditch" this area should be treated of an Area of Concern (AOC) as it could 
have been a potential source of leakage. This pipe should be included in 
Figure 2.4 of HSA-5C RTM as currently it is not. 

25 I Figure 2.1.2c of HSA-5C RTM, the Utility Plan of Building 4059, there is an 
area that reads "Remove Plug and Connect to Exist I! Plug Valve" Since this 
removal is noted, the area should be scanned for potential contamination. 
There is an Emergency Shower near the Liquid Nitrogen Storage as well that 
needs to be addressed, as typically employees were washed down after 
personal contamination. As all maps. North should be noted in this drawing. 
as currently it is not. We need to see more photos of the Building 4059 
Demolition as it could give us answers to sources of storage and stockpiling 
during D & D and this could give EPA a better idea on where to investigate 
potential spillage. 

Agree- Comment will be integrated in HSA and soil testing program as appropriate 

Response 

Agreed. The response to this comment is similar to Comment 21 
above in the sense that the pond and the "vee" ditch are located 
within a facility that is planned for future D&D. It is EPA's 
understanding that the pond and the ditch will be completely 
removed at that time and the soil underneath these units will be 
sampled and analyzed for chemical and radiological constituents to 
verify that levels above corresponding background values are not 
left behind. 

Agreed. The ··North" arrow will be placed in this figure. Most if 
not all of the soil excavated at this location during D&D was 
staged temporarily north of Buildings 4012 and 4013 and then 
placed back into the excavation. The footprint of the excavation 
area is being characterized by EPA by collecting surface and 
subsurface soil samples. 

Noted- Comment'' 1ll not he 1ntegratcd 111tn l-ISA or soil test1ng program 

FINAL Page I 0 of 19 10 05 20!2 

R. :d 



Item 

26 

27 

28 

'WI 

Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

There is a Dry Well located between Buildings 4057 and 4038 and an 
excavation needs to be performed under strict supervision, as this is a highly 
probable source of contamination. The same care needs to be taken in all 
former sink and restroom areas as many employees interviewed said it was 
common practice to dispose of, or rinse off contaminated items in these areas. 
Recommendation would be to tent these areas before excavation occurs, as 
airborne particles could be a potential health threat to the 

surrounding communities. (See Int1atable Version Below) 

The Rocks to the West of building 59 should be looked into and screened as 
the Building 59 smokestack was at the same height as these rocks and could 
have left an imprint of radiation. It should be noted that on February 12th of 
1970 in the Building 59 Test Vault during the D & D of the SNAP 8 DR a 
Vacuum Filter ruptured contaminating various areas. This contamination in a 
typical scenario would have been vented, validating my concern. 

Again, I think it is critical that EPA understands that ALL the Sewers run 
from the HSA 5-C reporting area, connect to the AREA III Sewage Treatment 
Plant and contamination should be followed as per the Multi-Agency Radiation 
Survey & Site Investigation Manual (MARSSIM). See Below Map for 
Reference. 

Response 

Agreed. This dry well served Building 4057 and is located 12 feet 
from the facility south wall. It is approximately 3 feet in 
diameter and 6 feet deep with a surface asphalt t1ush mount 
installation for access. This dry well will be removed during the 
D&D of this facility at a future date. Verification sampling of the 
remaining soil and excavation will be conducted both during and 
after the facility D&D by EPA and DTSC to ensure that impacted 
soils are not left behind. Potential contamination currently below 
facility structures, if encountered, will be removed during facility 
D&D. 

Agreed. Surface radiological contamination (if any) in this rock 
area west of this building will be evaluated as part of the gamma 
survey for Subareas 7. SN, and NBZ-NW. 

Agreed. The scope of the soil investigation described in the 
Subarea 5C Addendum to the FSP for Soil Sampling includes 18 
drainage samples to be collected over the storm runoff network of 
conveyances within Subarea 5C. 

Agree- Comment will be integrated in HSA and soil testing program as appropnate Noted~ Comment 111ll not be Integrated 1111t1 I IS,\ or sntl testing program 

FINAL Page 11 of 19 

Redacted 

10 05 :201:2 



Item 

29 

30 

31 

Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

The EPA presentation at the last technical meeting regarding contacting 
former employees had said that the return rate had been very low. I would 
suggest that the Oil, Chemical & Atomic Workers International Union be 
contacted and request that their files be looked into for current contact 
infom1ation on former SSFL workers. http: I lwww. webshells .comlocaw I 

The National Institute for Occupational Safety and Health (NIOSH) should be 
contacted as well, and their employee accident files that are submitted by 
claimants should also be investigated. http: I lwww .cdc .gov lniosh/ 

The above 1959 Article in the Simi Valley Enterprise. printed before the 
Sodium Reactor Experiment incident needs to be investigated as per which 
area was contaminated with Radioactive Tritium. An employee retained an 
attorney against North American Aviation & Atomics International seeking 
$150,000 in damages. By further investigation the EPA can identify the 
location and building number(s) alleged in this suit as Tritium is a problem at 
the SSFL. Many sources of Tritium have been disputed over the years. a 
special investigation needs to be put in motion. 

On page 12 of the HSA-5C RTM. Section 2.1.1. Building 4039 area. under 
current use it states "In 2009, a trailer appears to be located at the side of 
Building 4039. (Above Photo- Right, taken in 2007) The use of this trailer is 
unknown" This was not 1959, this is 2009. there should. for sure. be clear 
documentation of this trailers use. Behind the said trailer, EPA should have an 
investigation of the possible impacts from the Tent-like structure 

(Above Left Photo, taken in 2007) located behind this said trailer. Something 
this current should not be an "Unknown" unless the Responsible Parties do 
not want it to be known. 

Response 

Noted. EPA interviewed approximately 50 former employees and 
DOE interviewed over 100 former employees. Information from 
both interview programs are being integrated into EPA· s HSA 
TMs. EPA believes that this interview program has been quite 
thorough and he! pful during EPA· s Round l soil sampling 
program. No further interviews are anticipated at this time. 

Agreed. Potential tritium source areas are being identified via 
EPA's HSA TMs. Tritium will be tested for in soils at the SRE. 
Buildings 4010, 4059. 4028, and 4024. and at the land overlying 
the tritium groundwater plume. 

Agreed. The trailer noted in the HSA TM and by the commenter 
has been used for the past several years as a facility for copying 
documents contained in Building 4057. 

According to The Boeing Company. the .. tent-like .. structure has 
been used as portable storage in support of operations at Buildings 
4024 and 4059. 

Agree- Comment \\ Ji! he 1nteg.rated 111 liS,\ anJ soli testing. program as appropnate :\'otrcl- Cl)lllJ1ll'llt \\111 not be llltl'!:;fatcd lllto I IS.\ l)f :)UII tl'\tlng rrogrdtll 

FINAL Page 12 of 19 10052012 

F .ed 



Item 

32 

33 

34 

35 

36 

.. 
Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

The Above Facilities, the Sodium Instrumentation Building (Building 4383) Agreed. This information will be added to the HSA 5C TM. 
and the Sodium Instrumentation Tower (Building 4393 Shown Above) were 
designed to function under the conditions required for Sodium Graphite 
Reactors (SGR). The SGR program involved the development of many 
specialized items of equipment that were not yet available. Necessary, for the 
Atomics International Division (AI) of North American Aviation (NAA) as a 
special facility for the experimental investigation of various components and 
techniques. This was accomplished through the modifications of an existing 
structure. Within this facility instruments were developed to determine liquid 
level, t1ow, pressure and oxide content in Sodium Systems. All instruments 
are tested and calibrated here before installation in a reactor. 

There looks to be a potential storage area to the North of the Facility (Bdm\ Nott:d. Based on review of ganm1a surface scan and geophysical 
Photograph). These areas should be noted as potential areas of Radiological survey results, surface or subsurface anomalies were not identified 
Concern. in this area. Also. review of both the HSA findings and the 

results of past soil radiological characterizations in this area did 
not justify the placement of soil samples. 

Below we see an aerial view of Buildings 4383 and 4393 in the year 1965. Agreed. EPA will incorporate this information into the final 
HSA. 

This is also the area of the Former Building 383 Septic Tank and should be Agreed. EPA will incorporate this information into the Final HSA 
located. TM for Subarea 5C. EPA will consider this location as a potential 

location for Round 2 soil sampling for Subarea 5C. 

Below is the current location of Building 4015 (Photo 2007 with grazing cow Agreed. EPA will incorporate this information into the Final HSA 
in the area). TM for Subarea 5C. 

---------- ------·-··- -------

Agree- Comment w!ll he mtegrated in llSA and soli t~sting program as appropriate 

FINAL Page IJ of 19 

Redacted 

:\ot(•d- Colll!lll'tlt \\!II not he llltcgrated Jntn I !SA or SOil te~trng rrngram 

10052012 



Item 

37 

38 

39 

40 

-
Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

The Building 4373 Leach Field could impact this group even though located Noted. This impact is possible, however, since Building 4373 is 
outside. located within Subarea 50. this potential impact will be evaluated 

as part of the Subarea 50 Addendum to the FSP. 

Records should be obtained by the Landauer Dosimetry Company to see the Noted. This comment was considered by EPA. However, at this 
excess of certain radiological information on employees and where they were time, EPA believes that the current strategy and multiple lines of 
recorded to have the highest readings (See below). evidence for locating soil samples in Subarea 5C appear sufficient. 

The below areas were used as staging during the Demolition and Agreed. The area just north of Buildings 4013 and 4012 
Decontamination (D&D) of the Building 4059 Systems for Nuclear Auxiliary footprints were used for staging of the potentially contaminated 
Power (SNAP) Facility. There have been many examples of using parking lots excavated soil from this D&D project. The potential impacts of 
in the past as radiological storage. More study of historical photography needs this activity, namely the potential for contaminating surrounding 
to be implemented to target certain areas for a proper cleanup. adjacent areas, was evaluated during the preparation process for 

the Subarea 5B Addendum to the FSP. Eight soil sample 
locations were targeted in this area. 

Please include the ACME Resource Conservation and Recovery Act (RCRA) Agn:ed. EPA has evaluated information related to RFI Group 5, 
Facility Investigation Report of the Santa Susana Field Laboratory (RFI) including reports and comments, and has attempted to include 
Group 5 Comments that were submitted in 2009 as they deal with some of relevant information. 
these same areas. 
\l~tp:/(9.(:.~1_l_~,Cl<{,{JJ.:_g/iEtl<{_gt;~/;\\.'0:Il~ __ <;i_r(>~tp_) _( l>lt1t]l(:tlt;;__f)'_!)_C : __ i\! <t \. l "ltl·J 2()\ J 

2J~~lJ 

Agree- Comment mil be Integrated tn liSA 'and sot I tcstmg program as approprtatc ~oted- Comment \\Ill ntlt be mtcgratc-J 1nto liSA or soli tc\tlllS program 

FINAL Page 14 of 19 10 0.5 2012 
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Summary of Stakeholder Comments on Revised Draft HSA-5C Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item I Comment 

41 I The above photo should help in identifying some outdoor storage areas that 
could be a potential Radiological Concern. There needs to be a more in-depth 
study of these type of photographs. The September 2004 Presentation Poster 
on the Energy Technology and Engineering Center (ETEC) Website notes that 
the Building 59 area is a possible Tritium source and should be addressed. 

42 I It should be noted that on February 12th of 1970 in the Building 59 Test Vault 
during the D& D of the SNAP 8 DR a Vacuum Filter ruptured contaminating 
various areas. Again in February of 1970, there was a reported incident where 
an employee was cutting a NaK Line in Pipe Chase Room in Building 59 that 
caused a tire. This report should be obtained and looked into further. 

43 Below are two links that I would like to submit to help understand the 
operations in the HSA 5-C area. The first document located on the link below 
is the Characterization of Atomics Internationals SNAP Fuels from 1966-
1973. 

and this link below explaining the uses of Liquid Metals within the HAS 5-C 
area ... htw: ':acmcla.nr;.: inta~c\. PWR L\1 '1:.::::;::.: 1 

Agree- Comment will be integrated m HSJ\ and soil testing program as appropnatc 

Response 

Agreed. The analytical suite for soil samples collected at the 
Building 4059 will include Tritium. 

Agreed. This information was included in the revised draft HSA-
5CTM. 

Agret'd. This information was included in the revised draft HSA-
5C TM. 

:-<otcd- l'ommcnt 11 ill not be Integrated Into liS;\ or '<ltltcsttng program 
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46 

,... 

Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

The below photo is taken from outside of Building 19 and should be noted that Agreed. This facility is standing today and EPA considers this 
this area was used for staging of debris. soil and water that could have a building area as a D&D likely remediation zone. All above and 
potential impact. There are also documents that note a Reservoir under this below ground structures. components. and ancillaries will be 
facility and there is a large welded cap of a circle larger than 10 feet across. removed during the D&D of this facility at a future date. 
More investigation of the past operation of this facility need to included in the Verification sampling of the remaining soil and excavation will be 
HAS 5-C section. conducted both during and after the facility D&D by EPA and 

DTSC to ensure that impacted soils arc not left behind. Potential 
contamination currently below facility structures, if encountered. 
will be removed during facility D&D. 

The majority of the HAS 5-C of the Santa Susana Field Laboratory (SSFL) Agreed. Clarifications to drawings and descriptions of site 
AREA IV surface drainage of the SSFL drains into the Los Angeles River via drainages have been incorporated into the revised I!SA-5C TM. 
Bell Creek, yet this reporting area is a portion of the 257 acres of northern 
surface of the total 2850 acres of the SSFL that drain onto the Simi Valley 
side onto the property of the American Jewish University's Brandeis-Bardin 
Campus. 

Yet all the Sewers run from the HAS 5-C reporting area connect to the AREA Agreed. The scope of the soil investigation described in the 
III Sewage Treatment Plant and contamination should be followed as per the Subarea 5C Addendum to the FSP includes 18 drainage samples to 
Multi-Agency Radiation Survey & Site Investigation Manual (MARSSIM). be collected over the storm runoff network of conveyances within 
See Below Map for Reference. Subarea 5C:. 

Agree- Comment \II II he integrated 111 liSA anJ soli testing program as appropnate :\ot('d -- ( 'ollllllL'Jlt \\ill not he l!l!Cgratcd lllW ]{~/\ nr \Oil tL'Sllllg_ [1rogr~ll'll 
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Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

In the bibliographical references at the bottom of each page in the HAS 5-C Agreed. Any reference source cited from a website has been 
any reference to DTSC -SSFL should be confirmed with the Department of downloaded and stored along with the other documents reviewed 
Toxic Substances Control (DTSC) as they have created a new website and this for this TM. Therefore. even if the link becomes inactive at a 
one is to be inactive. These documents should be referenced in their current future date. the information will be retained. 
location, as this public information is important. Also. some of the other 
reference materials should be place on the EPA Website as a downloadable 
document for an easier public reference. 

Building Numbers are cut off in some cases incomplete. Where the number Agreed. Improvements and clarifications have been made to the 
belongs and almost make out what number is to be placed there. Please check plates and accompanying figures presented in subsequent TMs. 
all of these map pages. On page 19, there is a missing building (4374 -The FSP maps and drawings also provide additional details. 
Test Loop Enclosure). 

On Page 49 where you see the location of Building 4450 (Which Reads 445 Agreed. Significant revisions were made to this and other 
and a blank spot where the "0" should be) this was the former location of drawings and are presented in the revised HSA-SC TM. 
Building 4459 - The Uninterruptible Power Supply and should be noted as 
such (As per the Facilities Engineering Map created by R.K. Boyles for 
Rockwell International in 1984). 

The above map shows how the boundaries were not always divided up as Noted. EPA's radiological study is defined as the current Area IV 
AREA's I. II III & IV and older Plot Plans should be investigated in terms of boundary plus the northern undeveloped land. 
Building Locations and Compared to Current & Former and what the past 
operations were. 

Agree- Comment \\'lll be mtegrated Ill HSA and soil testing program as approprute ;\'otcd- Colllllll'llt \\Ill nPt h~..· Jlltcgratl·J llltn I !S,\ nr :-,(lJ] tl':-.t1ng program 
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... 
Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Item I Comment 

51 I Some of the areas that are removed and reused should be looked into closer 

52 

53 

than usual in the example of Building 4065 - ETEC Chemistry Lab and the 
fenced yard behind building 38 (Below) that now has a structure covering it 
from the expansion of Building 4038. 

I would like Gregg to explain the process in the above photo and if it's a 
concern. 

The pond next to concrete pad 4662 of the SPTF is a concern and should be 
noted more with further investigation needed. In the above photo it appears to 
be Unlined. 

Agree- Comment \\'Ill be integrated 111 liSt\ unJ soil testing rrogrum as arrrornatc 

FINAL Page 18 of 19 
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Response 

Agreed. Building 4038 is standing today. Therefore. EPA 
considers this building area as a D&D likely remediation zone. 
All above and below ground structures. components, and 
ancillaries will be removed during the D&D of this facility at a 
future date. Verification sampling of the remaining soil and 
excavation will be conducted both during and after the facility 
D&D by EPA and DTSC to ensure that impacted soils are not left 
behind. Potential contamination currently below facility 
structures, if encountered. \\ill be removed during facility D&D. 
The same approach applies to the former location of Building 4065 
because although the building has been removed. the concrete 
facility slab was left in place. 

Noted. 

Agreed. This concrete pond facility is standing today. Therefore. 
EPA considers this facility area as a D&D likely remediation 
zone. All abmT and below ground structures. components. and 
ancillaries will be removed during the D&D of this facility at a 
future date. Verification sampling of the remaining soil and 
excavation will be conducted both during and after the facility 
D&D by EPA and DTSC to ensure that impacted soils are not left 
behind. Potential contamination currently below facility 
structures. if encountered, will be removed during facility D&D. 

\'otNI- Comment \\ill!H.'t be llltt'gratcd llltO liS.\ or :-.1.)11 tl':-.tlng rnogram 
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Summary of Stakeholder Comments on Revised Draft HSA-SC Technical Memoranda Issued on August 25, 2010 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

The Above photo shows the pond next to concrete pad 4662 of the SPTF Agreed. This concrete pad facility is standing today. Therefore, 
noted as IMPOUNDMENT. We also see OPEN STORAGE, which could be EPA comidt:rs this facility area as a D&D likely remediation 
the area of the Building 100 Trench. The exact location of the building I 00 zone. All above and below ground structures, components, and 
Trench should be noted as it has been disputed over the years. ancillaries will be removed during the D&D of this facility at a 

future date. Verification sampling of the remaining soil and 
excavation will be conducted both during and after the facility 
D&D by EPA and DTSC to ensure that impacted soils are not left 
behind. Potential contamination currently below facility 
structures. if encountered, will be removed during facility D&D. 
With respect to the Building 4100 trench, two potential locations 
have been noted by EPA; one potential location was sampled in 
accordance with the Subarea SC Soil f.SP Addendum and the other 
location is under the Building 4662/4463 facility and therefore will 
be removed during D&D work. 

On Page 64 it should be noted that the Computerized Tomography (CT) Agreed. 
Scanner is the property of NASA and was featured in a National Geographic 
program where a dinosaur was investigated with this machine. 
http:/ /ncws.natirmalgeo~@Ilhic .comine11 <20U7. ! 2_jj_l_:_H<l!!.allcri,·s~~0inos<~~".t. 
uresiphoto4.html 

Building 100 was also used for the Advanced Epithermal Thorium Reactor Agreed. This information was included in the revised draft !·!SA-
(AETR). SC TM. 

In closing. the last two pages of the Draft HAS (Summary of Subarea HAS- Agreed and changed on subsequent T~1s. 
5C Sites) should not have conclusions of '"None Specifically Identified"" in the 
areas of Potential Radiological Contaminants of Concern. 

- ---··-

Agree- Comment will be integrated 111 HSA and soil testing program as aprropriate ~otctl- Comment'' ill not be mtegrated lfltl) HSA or ~oll tc.:-;t1ng 1•rograrn 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA liSA-50 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (TM) presents a summary of the identified environmental concerns 
associated with past radiological operations within a portion of Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County. California (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I. II. Ill. and IV: and two buffer zones: the Northern Buffer 
Zone (NBZ) and the Southern Buffer Zone (SBZ). The U.S. Environmental Protection Agency 
(EPA) is conducting a radiological characterization study of SSFL Area IV and the NBZ 
pursuant tc! the Comprehensive Environmental Response. Compensation. and Liability Act 
(CERCLA). EPA ·s study consists of a Radiological Historical Site Assessment (liSA). gamma 
scannin~,; of accessible areas. geophysical surveys. soil and \Vater testing. EPA "s gamma 
scanning. geophysical. soil and water testing investigations are being developed and presented in 
separate work plans and data reports. 

HydroGeoLogic. Inc. (1-IGL) has been tasked by EPA to conduct the radiological 
characterization study \vith in SS FL Area IV IN BZ (hereafter called the .. A rca IV Study""). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries are based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads. drainage pathways. building use. and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
l-ISA-SA 26 
HSA-58 46 
HSA-5C 23 
HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 

Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical Memorandum: Area 1\', Subarea IISA-5D October 2012 

The objective of the HSA component of the radiological study is to provide a comprehensive 
investigation that identifies, collects. organizes. and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the /\rca IV Study 
Area. Once these areas have been identified. potential areas where radiological contamination 
may exist at the site will be identified for sampling. 

This work is being executed by IIGL under EPA Contract EP-S7-05-05. Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
2764. the Department of Energy (DOE) is funding EPA ·s /\rca IV Study. DOE elected to fund 
EPA's study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6. 20 I 0. the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the /\rca IV and the Nl3Z. lJnder this i\OC. radiological contaminants will be 
cleaned up to background concentrations as defined by EPA ·s July 20 II radiological background 
study. 

1.1 TECHNICAL MEMORANDA A.ND THE RADIOLOGICAL HISTORICAL SITE 
ASSESSMENT 

This TM presents information relating solely to sites and buildings located within Subarea IIS/\-
5D. This TM. along with subsequent TMs prepared for the subareas identified in Table 1.1. 
Each TM has been made available in draft for review and informal comment by SSFL 
stakeholders and the general public. EPA responded to each comment via draft "Response to 
Comment" tables. which were also made available to SSFL Stakeholders. Each draft TM \vas 
edited as described in the Response to Comment tables. and these edits along with any new 
information made available to EPA have been compiled into EPA's official Radiological liS/\ 
for the Area IV Study Area. 

The content of each TM is based on guidance provided in the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM. Revision I. August 2000). MARSSIM is used as an 
investigative tool to gain an understanding of the nature and extent of radiological contamination 
left at a site. The TMs provide preliminary recommendations f()r MARSSIM classifications 
based solely on historical information. which may be incomplete. The preliminary 
classifications identified in the TMs will be used to guide the subsequent gamma scanning and 
multimedia sampling effort. Once more complete historical environmental data have been 
obtained, and the results of geophysical surveys. gamma radiation scanning surveys. field 
observations, and the results of soil sampling and laboratory analyses arc available. the 
preliminary classifications presented in the TMs may be revised. 

1.2 GOALS AND METHODOLOGY OF THIS TM 

This TM is focused on radiological information within subarea HSA-5D and the drainage 
channels that lead to and from this area. The location of subarea HSA-5D is shown on Figure 
1.3. Plate I presents a summary of the features related to potential radiological sources 
identified within the HSA-5D subarea. Detailed information pertaining to the use of radioactive 
materials and the potential release of radionuclides at sites and buildings within HSA-5D are 
provided in Sections 2 and 3 ofthis TM. Preliminary findings specific to HSA-5D presented in 
this TM include: 
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Descriptions and locations of potentiaL likely. or known activities that involved 
radioactive materiaL radioactive waste. or mixed waste: 

Initial MARSSIM classifications (e.g .. Class I. 2. 3) of potentially impacted areas: 

• A site-by-site assessment of the likelihood or ··weight of evidence·· of radiologically 
contaminated media: 

An assessment of the likelihood of potential migration path\\ ays: and. 

Identification oC confirmation oC and. if appropriate. addition or subtraction to. the list of 
the potential radiological contaminants ofconccrn (COC). 

As specified in MARSSIM. a ""site"" is defined as any installation. facility. or discrete, physically 
separate parcel of land, or any building or structure or portion thcrcoC that is being considered 
for survey and investigation (MARSSIM. Revision L August 2000). MARSSIM guidance 
de lines all sites as either ""non-impacted:· or "impacted"" by radiological operations. All of the 
sites at the Area IV Study Area are considered to hci\ e a reasonable potential for residual 
contamination. so none is classified as "non-impacted."" Impacted areas of the Area IV Study 
Area arc divided into one ofthrce classifications. 1 

• Class 1 Areas: Areas that have. or had prior to remediation. a potential for radioactive 
contamination (based on site operating history) or knm\ n contamination (based on 
previous radiation investigations). 

• Class 2 Areas: Areas that have. or hJd prior to remediation. a potential for radioactive 
contamination or knmvn contamination. 

• Class 3 Areas: Areas that have a low potential for radioactive contamination. 

The information provided in this TM together with comments and recommendations provided by 
SSFL stakeholders and the general public \\ill be used in the EPA ·s investigation strategy f(Jr 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within HSA-5D. In addition to the HSA. in1(mnation gathered by EPA ·s Area IV and NBZ 
gamma scanning program and targeted geophysical investigation \\ill assist EPA in fine-tuning 
the overall investigation strategy for the Area IV Study Area. and in making the final 
determination ofthe appropriate MARSSIM classifications. 

1.3 BRIEF DESCRIPTION AND HISTORY OF SSFL AREA IV AND THE NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively flat. some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between 1.880 feet and 2.150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 
have been eroded primarily from the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

1 Multi-Agency Radiation Sun'ev and Site Investigation Manual (MARSSIM). Revision I, NUREG-1575, Rev. I, 
EPA 402-R-97-016, Rev. I, DOE/EH-0624, Rev. I, August 2000, pp. 2-5. 
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The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical. 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper hactured Chatsworth Formation. In some areas. 
groundwater fi·om the Chatsworth Formation tlows through fl·actures in the rock and emerges at 
the ground surface as seeps or springs. Groundwater underlying the SSFL site is not currently 
used. or anticipated to be used. as a source of drinking water for the nearby communities or at 
SSFL. but nearby residents may in the future consume groundwater emanating from this site. 

In addition to rocket and small engine testing facilities in other portions of the SSFL. North 
American Aviation. Inc .. had t~Kilities at Area IV for researching. developing. and constructing 
equipment to utilize nuclear energy through its Atomics International (AI) Division. 1 According 
to a 1959 company brochure. AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site.=' Under contract to DOE and private customers. AI supported the 
development of civilian nuclear power. as \\ell as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The f~Kilitics within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC). 3 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors are listed in Table 1.2. 

Table 1.2 
Research Reactot·s Located at the Santa Susana Field Laboratory4 

Power Power 
Radioactivity 

Reactor Building 
Facility Name Level 

Period of 
Generated 

at End of 
Acronym No. Operation Operation 

(kW) (MWd) ... 
(103 Ci) 

KEWB 4073 Kinetics Experiment I 711956 to I 6 
Water £3oiler 11/1966 

L-85/ AE-6 4093 L-85 Nuclear ~ 11/1956 to 2 18 -' 
Experimentation Reactor 211980 

SRE 4143 Sodium Reactor 20.000 4/1957to 6,700 120.000 
Experiment (SRE) 2/1964 

SER 4010 Systems for Nuclear 50 911959 tc 13 300 
Auxiliary Power (SNAP) 121196( 
Experimental Reactor 
Facility 

1 North American Aviation, Inc., The North American Stmy. December 1960, p. 7 
2 Atomics International, A Division of North American Aviation, Inc., Atomics International. December 1959, p. 5. 
1 http://www.etec.energy .gov/History/ Area-IV -History .html 
4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rochvell's Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 199 I, p. 23. 
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Table 1.2 (continued) 
Research Reactors Located at the Santa Susana Field Laboratory1 

Power Power 
Radioactivity 

Reactor Building 
Facility Name Level 

Period of 
Generate 

at End of 
Acronym No. Operation Operation 

(kW) d (M\Vd) 
(103 Ci) 

S2DR 4024 SNAP Environmental 65 4'1961 to I, -' ~90 

Test Facility 12i I %2 
STR 402S Shield Test Irradiation 50 12/1%1 to I )0() 

I acilitv 711')(,4 

S8ER 4010 S8f:J{ Test Facility 600 5/196~ to 215 _)_(,()() 

4/1965 

STIR 4028 Shield Test Irradiation LOOO 8/1964 to 28 3.714 
Facility /1974 

SIOFS~ 4024 SNAP Environmental 37 111965 to 16 (,_()()() 

Test Facility 311%6 

S8DR 4059 SN ;\ P Development (>!9 5/1968 to 182 220 
Reactor Facility 12.11969 

Seven criticality test racilities (i.e., racilitics housing operations involving masses or fissionable 
material capable or sustaining a nuclear chain reaction) were also located on Area IV.2 These arc 
listed in Table 1.3. Other nuclear facilities within Area IV included the Radioactive Materials 
Disposal Facility and the !lot Laboratory. as well as the Sodiu:n Disposal Facility. or Area IV 
burn pit. Each of these facilities has been addressed as a site within the appropriate TM along 
with supporting buildings and open areas. 

According to the DOE ETEC \veb site. most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning operations.3 

Table 1.3 
Criticality Test Facilities at the Santa Susana Field Lahoratory4 

Facilitv Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957tol963 First SNAP-2 criticality tests 

Organic Moderated 4009 1958 to 1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958 to 1967 Basic tests of reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 

Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 
Thorium Reactor (AETR) 

SNAP Flight Systems 4019 1962 SNAP flight system criticality 

SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory A Factual 
Perspectil'e, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 23. 
c Atomics International, A Division ofNorth American Aviation, Inc., Atomics International, December 1959 
1 http://www .etec.energy .gov/History/ Area-l V -History .html 
4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A Factual 
Perspective, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 25. 
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The NBZ is a 175-acre parcel of land that abuts the SSFL property (Figure 1.2). The N BZ is a 
naturally vegetated area containing drainage channels that transport surface water Ji·om the SSFL 
down slope to surrounding populated areas. 1 The NBZ was purchased by Rocketdyne Division 
of Rocbvell International (Rockwell) in 1998 from the adjoining Brandeis-Bardin Institute (now 
known as the American Jewish University) because an environmental contractor found that the 
NBZ contains radioactive and chemical contamination that had migrated fl·om the SSFL. 

With the exception of 452 acres owned hy the U.S. Government in Area I and Area II. which is 
outside of the Area IV Study Area. the entire SSFL site. including the NBZ, is owned and 
operated hy The Boeing Company. 

1.4 BRIEF DESCRIPTION AND HISTORY OF HSA-SD 

Subarea HSA-5D is approximately 71.5 acres of flat land that contained 20 buildings and 2 
aboveground storage tanks (AST) over the years. It includes Ci. J. and K and 22nd through 24111 

Streets. Drainage is generally to the cast along roadways and surf~1ce drainages to a 3.000.000-
gallon reservoir located within SSFL. There are no ponds in this subarea. Primary radiological 
operations in the l-ISA-50 area related to the SNAP programs as well as to the Hot Laborator) 
and the Nuclear Material Development Laboratory. The majority of radiological operations in 
Subarea 5 D occurred in the llot Laboratory or the Nuclear Material Deve lopmcnt Laboratory. 
The Hot Laboratory was used to examine irradiated nuclear fuel assemblies, SNAP Reactor 
cores. irradiated test materials. radioactive sources. and to declad irradiated plutonium bearing 
fuels. The Nuclear Material Development Laboratory contained a series of glove boxes which 
were designed to work with nuclear fuels and radioactive materials. 

1.5 SITES IN HSA-SD 

During the peak of operations. Subarea HSA-50 comprised 21 sites, 20 buildings and I site 
consisting of ASTs. This technical memorandum addresses each of these 21 sites within Subarea 
HSA-5D. Of the 21 sites, I was a critical facility and 6 housed operations possibly involving 
radioactive materials. including the Hot Laboratory and the Nuclear Development Laboratory. 
Ofthe 21 sites in Subarea llSA-5D. only I building and 2 ASTs remain today. 

1.6 SITE SUMMARY METHODOLOGY 

In preparing this TM. the following types of documents were reviewed: 

radiological characterization reports; 

previous radiological surveys; 

• decontamination and decommissioning (D&D) reports; 

environmental monitoring reports; 

• license termination reports; 

aerial photographs dating back 50 years; 

building floor plans; 

1 Agency for Toxic Substances and Disease Registry, Draji Preliminary Site Evaluation, Santa Susana Field 
Laboratory, Atlanta, GA. December 3, 1999, pp.2-5. 
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piping diagrams and construction drawings: 

RTI reports: 

unusual occurrence reports: 

incident reports: 

plant operating reports and logs: 

safety analyses reports: 

facility surveillance and maintenance reports: and 

information obtained from interviews with former workers or other persons. 

Numerous documents were obtained through information requests sent to Boeing. DOE. and 
other parties. EPA sent formal information requests to Boeing. DOE. the Nuclear Regulatory 
Commission (NRC) and the California Department of Public Health (CDP!-1) under ~ I 04(e) of 
the CERCLA. In addition. EPA directed B(~eing to identil)' and provide pertinent documents 
within a number of document databases comprising approximately 1.4 million documents 
relating to all areas of the SSFL site. including Area IV. as \\ell as some off-site facilities. The 
information acquisition process is complete. 

EPA sent Boeing its original information request letter on June 24, 2009. Boeing provided an 
initial response to this request on August 31. 2009. and a supplemental response on December 
I 0. 2009. On June 8. 20 I 0. Boeing provided relevant site drawings and maps as identified by 
EPA during a review of flat files at Boeing's Safety. llealth, and Environmental Affairs (SHEA) 
building on site. Subsequently, on June I 7. 20 I 0, EPA sent Boeing a supplemental information 
request letter specifically requesting all maps. diagrams. and as-built drawings for past and 
curr~nt buildings in Area IV. On July I 5. 20 I 0. Boeing responded and provided additional 
documents. including maps and drawings. On November I 5. 20 I 0. Boeing provided a third 
supplementary group of documents. Numerous additional information requests have been 
ongoing and, on December 23. 20 I 0. and January I 1. 2010. Boeing provided numerous 
additional documents in response to both EPA original information requests and EPA queries of 
Boeing's document database for the SSFL. Upon receipt of supplemental documents from 
Boeing. EPA will carefully review the information and revise this TM and it recommendations 
for soil sampling, as appropriate. 

In October 2010, EPA also sent the National Aeronautics and Space Administration (NASA) a 
formal information request letter. On November 22 and December 2. 2010. EPA received 
information responsive to this request. 

EPA sent DOE its original information request letter on June 24, 2009. DOE provided an initial 
response to this information request on August 31. 2009. Subsequently, DOE has provided 
supplemental responses to this initial information request on a monthly basis. Additional 
information responsive to the EPA's information request has been received in September. 
October, November, and December 2009, as well as January through December 2010 and 
January, February, March, April, May, June, and July 2011. On June 17,2010, EPA sent DOE a 
supplemental request for information, specifically requesting maps, diagrams, and as-built 
drawings for past and current buildings in Area IV. Starting in its July 2010 supplemental 
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response to EPA DOE is providing information that is responsive to both of the EPA 
information requests letters. 

Other requests for information pertaining to the site have included ~ 1 04(e) information request 
letter sent to the NRC and CDPH. The purpose of the inquiries to both the NRC and the CDPII 
was to identify and obtain any nuclear materials licenses pertaining to the site that may not have 
been captured via the information requests sent to other parties. 

In preparing the IISA-5[) TM. 2.146 individual documents and photographs \\CIT reviewed. The 
review process \vas conducted by first screening over 80.000 documents amassed for the project. 
These screening cmxts produced 2.146 documents relevant to past operations at facilities'' ithin 
H SA -5 D and were therefore dcterm ined to \\arrant in-depth evaluation. Each of these 2. 146 
relevant documents was thoroughly evaluated for information considered useful Cor carrying out 
the goals listed in Section 1.2 of this TM. In addition to screening and evaluating reports and 
other documents. a comprehensive aerial photograph analysis of Area IV \\as prepared. This 
analysis is provided in Appendix A ofthe l-ISA. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM are 
presented below. For each subject area. the list of criteria evaluated and the associated 
parameters lor the evaluation are described. The most complete available information was used 
to evaluate the site: no known information was omitted from the description. In the event that 
known information did not conform to one of the listed subject areas, it was included in the most 
logical place. 

Site Description 
A physical description of the site including. at a minimum. the following data elements: building 
numbers of all buildings within the site; date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to street(s): site plan(s): and floor 
plan(s) fl·om as-built or plan drawings. if available. 

Building Features 
Information related to dimensions or size of building(s), belmv-ground structures, vaults. 
pipelines, sumps, condensation lines, sewers, drains, swales, and leach fields. If none of these 
features were identi tied. the text ''no information was located" was inserted. 

Former Use(s) 
Details of past use(s) of the site, including dates of activities. 

Information from lnterviewee(s) 
This category includes information about the site provided by interviewec(s). 
has been obtained for a particular site, the text ''none to date" was inserted. 
have been interviewed include: 

If no information 
Individuals who 

• Former SSFL Employees (e.g., health physicists, electricians, mechanics. construction 
inspectors, nuclear technicians, etc.) 

• Survivors of Fonner Employees; 
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• Former Contractors (and one survivor of a former Contractor): 

• Community Stakeholders: 

• Residents in surrounding areas. 

October 2012 

At the discretion of the Intervie\\ee. each interview is conducted either by representatives of the 
EPA on!_>. representatives of the DOE only or jointly by EPA and DOE representatives. EPA's 
primary objective of the interview program is to help direct the soil sampling cre\\S to potential 
source areas of radiological contamination identified during the course of each intervie\\. All 
information on potential source areas corroborated or not. \\ill be recorded in I:PA ·s llSA 
process. 

At the time of writing thi~ TM. the EPA had completed f()('ty-ninc (49) intenic\\S. Under the 
DOE/EPA joint interv i".?\\ program. eighteen ( 18) interviews have been conducted. 
Approximately I 07 former cmrloyces have requested to be intervinved by DOE ('nly and those 
intervin\s are complete. An additional eight) five (85) peopk \\CIT referred to FPA and DOE 
by interviewees during the course of the intcn iews. and of these. only twent) (20) could be 
located. which resulted in f(Jur (4) additional intcrvic\\~. DOE has provided all ofthc:ir interview 
transcripts to EPA tor usc in EPA TMs. 

The interview inf(xmation obtained to date relevant to this TM is depicted on the relevant Plate I 
figure. Appendix £3 of the liSA provides a summary of the interview process and completed 
intervie\\ summaries of each interview. 

Radiological Incident Reports 
Report~ on any documented incidents at the site with the potential for release of radioactivity 
into the environment. If no incident reports \vere found. the text "none found" was inserted. 

Current Usc 
Current u~c ofthe site. or date of demolition of building/structure. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Releasc(s) 
Previous radiological investigations such as surveys. decontamination activities. and cleanup 
activities were evaluated. The evaluation of previous investigations and cleanups addressed. at a 
minimum, the following elements: 

agency conducting the investigation; 

purpose ofthe investigation: 

dates ofthe investigation; 

details of releases inside building, to air, to soil, and to surface water, as applicable; 

• decontamination/cleanup activities; and 

final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found" was inserted. 
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Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site. including 
applicable dates. if known. If no documented burials and/or disposals were idcntilicd. the text 
··none found·· was inserted. 

Aerial Photographs 
The applicable photographic analyses fl·om the report prepared by the EPA ·s Environmental 
Photographic Interpretation Center (EPIC) in March 20 I 0 were included for each site. These 
analyses include photographs from the foliO\\ ing dates: 

• December 22. 1952: 

• August 19. 1957: 

• August 21. 1959: 

• 1962/1963: 

• March I. 1965: 

• August 13. 1967: 

• April 20. 1972: 

• May 16. 1978: 

• October 21. 1980: 

• August 2 L 1983: 

• October I 0, 1988: 

• June 19. 1995: and 

• June 8. 2005 . 

Aerial photograph anomalies were interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 

Radio nuclides of Concern 
Radionuclides used/generated at the site. This description includes. at a minimum, the types of 
radiological material(s) managed at the site: radionuclides known or suspected to have been 
handled or generated on the site: and how the identified radionuclides impact the list of 
radionuclidcs of concern in the background study. If no information was available, the text 
"none found'' was inserted. It is important to note that not every radionuclide listed in this 
historical site assessment will have a sample analysis. The radionuclides are listed for 
completeness, indicating that they have been mentioned or discussed in a cited document or 
report. However, many of the facility and site reports reflect the conditions at the time, thus 
every mention of a specilic radionuclide does not mean it would be present now, due to decay. 
For this reason, the Radionuclides of Concern sections described for each facility or site list 
those Jound in historical records. The Radionuclides of Concern (Table 3.3) lists radionuclides 
that will be analyzed and does not include those that would have decayed in the years since 
operations ceased. 

Drainage Pathways 
This category includes information on the direction of surface water flow on the site and the 
presence of sanitary drains, storm drains, septic systems, or leach fields on or near the site. 
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The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE J\OC dated December 20 I 0 
that generally requires a cleanup to background levels for both radiological and chemical 
contaminants. Background studies for the site arc nearing completion with EPA leading the 
radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis for assigning the preliminary MARSSIM 
classification includes an examination ofthc following data clements: 

historical site operations: 

previous radiological investigations: 

rl?ported incidents of releases: 

decontamination and remediation operations at the site: 

interviews with former workers: 

drainage pathways on or near the site: 

aerial photograph interpretation: and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 
For each site, recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all known 
inf(mnation collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

• topography ofthe site; 

historical site operations; 

radiological investigations; 

reported incidents of releases; 

decontamination/cleanup operations at the site; 

interviews with former workers: 

• storm drains on or near the site; 

sewer lines on or near the site; 

• aerial photograph interpretation; and 

• site reconnaissance. 
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2.0 FINDINGS 

This section organizes the building areas within HS!\.-5[) according to tour logical .. clusters" 
(a.k.a. groups) based on operational characteristics and geographic locations. Plate I depicts the 
entire HSA-5D subarea and should be referenced while reading Section 2. Each HSA-5[) group 
(discussed in Sections 2.1 through 2.4, below) is depicted in an accompanying group map. which 
serves as a guide for the text describing the building areas in that group and also as an index for 
the group's site photograph and building layout drawings. 

2.1 GROUP 1 

The Group I index map is presented in Figure 2.1. Following Figure 2.1. the site photograph 
and layout drawings for each building area within HSA-5D Group I arc presented. IISA-5[) 
Group I includes one parking lot Parking Lot 4509. 

2.1.1 Parking Lot 4509 Area 

Site Description: The Parking Lot 4509 area comprises a parking lot located approximately I 00 
feet southeast of Building 4009. located\\ ithin the boundaries of I ISA-8. at the soutlmcst corner 
of G and II Streets. Figures 2.1.1 a through 2.1. I c provide a current photograph and the best 
available drawing(s) that the research team could find. Plate I presents a summary of all 
identified features for this site. 

Building Features: There arc no building features to report fix Parking Lot 4509. Substation 
Building 4709 was located southwest of the parking lot. Building 4709 was a substation that 
serviced Building 4009. and as a result is discussed in the TM for I-ISA-8. 

Former Use(s): Parking Lot 4509 appears to have been mainly used tor its intended purpose. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated with Parking 
Lot 4509 located to date. 

Current Use: Parking Lot 4509 remains in place. 2007 aerial photographs show the storage of 
large containers in the area, as well as evidence of some industrial activities, although the nature 
ofthese activities is unknown?3 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 
Radiological surveys specific to Parking Lot 4509 have not been conducted. 

Radiological Use Authorizations: None. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Coun(v. California, Volume 2- Area IV Site Summaries. May 2005. 
'Channel Islands Regional GIS Collaborative (CIRGIS), 2007 
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Forme1· Radiological Burial or Disposal Locations: No formal burial or disposal locations 
have been identified at or around Parking Lot 4509. Hmvcvcr. as indicated in the March 20 I I 
IISA-8 TM. until I 96 I. Building 4009 was connected to two septic tanks. including a 2.340-
gallon septic tank on the northwest side of the building and a 6-line 300-lincar-fcet leach field 
located approximately 50 feet north of Building 4009. These were used f()r the disposal of 
sanitary and liquid wastes. Building 4009 was connected to the sewer system in 196 I. Between 
1961 and 1967 when OMR and sodium graphite reactors (SGR) operations ceased. the leach 
field was used for the disposal of liquid waste. only. In 2002. the leach field was excavated 
down to bedrock and removed. This area is in close proximity to Parking Lot 4509. and it is 
possible the parking lot \'vas used as a staging area during the removal: h(mevcr. inf(mnation 
regarding the staging ofmaterial during the leach field removal could not be located in available 
documents. Additional information may become available when additional documents arc 
received from Boeing. 1 =' 

1 

Aerial Photographs: Parking Lot 4509 first appears in aerial photographs in August 1959. 
Drainage channels arc visible on the northwestern boundary of the parking lot. These drainage 
channels originate from the northwest corner of the parking lot and flow soutlnvcst to an 
escarpment southwest of Building 4009. The parking lot remains relatively unchanged until 
1980 when drainage appears to flow northeast along the northwest boundary of the parking lot to 
G Street and then east along G Street. The storage of large containers appears in 2005 aerial 
photographs. 2007 aerial photographs show as many as 19 storage containers on the parking lot. 
There also appear to be other storage activities at and around the parking lot.4 

Radionuclides of Concern: There are no radionuclides of concern associated with the parking 
lot; however, Building 4009. located northeast of Parking Lot 4509, used enriched uranium and 
thorium as reactor fuels during reactor operations. In addition. a Van de Graaff accelerator was 
housed in the SGR graphite storage area during the early 1960s. In the 1980s. the Organic 
Moderated Reactor high bay was later used for High-Energy Rate Forging. which included the 
handling of highly enriched uranium. While these operations did not occur at the Parking Lot 
4509 area. there is no information to indicate that the Parking Lot 4509 was not used f(x staging 
purposes for Building 4009. As a result. the research team cannot conclude that potential 
radionuclides of concern at Building 4009 did not migrate to the Parking Lot 4509 area. Decay 
products from U-235, U-238. and Th-232 decay chains include Th-234, Th-228, actinium-228 
(Ac-228). radium-226 (Ra-226), lead-214 (Pb-214). bismuth-214 (Bi-214). Pb-212. Bi212. and 
thallium-208 (Tl-208). In addition. H-3. Sr-90 and Cs- I 37. Na-24, Co-57. Co-60, europium- I 52 
(Eu-152), and americium-243 (Am-243) would have been formed. 5 All radionuclides of concern 
listed, with the exception ofNa-24 and Co-57 (due to relatively short half-lives), are included in 
the August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a 
summary of radionuclides of concern. 

1 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilitv lm·estigation Work Plan: Volume 1, 
October 1993, pp. 4-84. 4-87. 
2 Montgomery Watson Harza, DOE Leach Field1· (Area IV AOC) RCRA Facilitv lm·estigation Report. Santa Susana 
Field Laboratory. Ventura County. California. Draft, October 2003, pp. 2-2, 3-4. 
1 Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facility Investigation Report. Santa 
Susana Field Laboratory. Ventura County. California, Volume /-Test. Tables, and Figures, September 2007, p. 3-3. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 
5 Chapman, J. A., Radiological Survey ofBuilding T009, Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, pp. 10, 66, 97. 
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Drainage Pathways: Currently surface v,ater in the vicinity of Parking Lot 4509 tlows to the 
northwest. north. and northeast across the site. The northwestern boundary of the parking lot is 
bordered by an asphalt lined drainage channel that is associated \vith Building 4009. To the 
north-northeast is a ditch that runs east along the south side of G Street. All surface water 
originating fi·om Parking Lot 4509 eventually drains into the ditch on the south side of G Street 
and flows cast. into Area Ill. 

llistorical aerial photographs initially shm' the flow to be to the southwest to an escarpment 
southwest of Building 4009. In 1980. the tlm\ appears to have been directed northeast along the 
northwest boundary of the parking lot to G Street and then cast along G Street. The northeast 
drainage pattern is also depicted in a 1969 plot plan of the site. 12 

Radiological Contamination Potential: The prclimii1:n·y MARSSIM Classification fix the 
Parking Lot 4509 area is Class 2 because of the unknown nature of current storage activities on 
the site and the proximity of the parking lot h) Building 4009. discussed in TM I-ISA-8. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.1 provide a 
convenient reference for the following recommendations. 

Characterization was not conducted to delineate the c:\tcnt of contamination consistent with the 
DTSC/DOE December 20 I 0 AOC. Thercf~1re. additior:al characterization is recommended for 
the Parking Lot 4509 area. It is recommended the characterization be included with the sampling 
plan identified for HSA-8. 

• The perimeter of the former Parking Lot 4509, including the drainage channel located 
northwest ofthe parking lot. Residual contamination above the levels consistent with the 
DTSC/DOE December 20 I 0 AOC may be present as a result of radioactive materials 
draining from facilities associated with Building 4009 to the northwest to the parking lot. 
Also. industrial activities at the parking lot may have included radioactive materials. 
including any staging during removal of the Building 4009 leach field or underground 
radioactive waste holdup tanks. 

2.2 GROUP 2 

The Group 2 index map is presented in Figure 2.2. Following Figure 2.2. the site photograph 
and layout drawings tor each building area within HSA-50 Group 2 are presented. l-ISA-50 
Group 2 includes six building areas including Building 4020. the Hot Laboratory, Building 4468, 
the waste storage tank building for the Hot Laboratory. Building 4055. the Nuclear Materials 
Development Facility, Building 4373, the first SNAP critical facility, and Building 4374, a NaK 
loop building that supported Building 4373. This area also includes a suspected pond dredge 
area for which no information has been located, to date, and an unknown building that appears in 
aerial photographs in 1988 and has been removed prior to 2005. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 Atomics International, Santa Susana Facility Plot Plan Drawing 303-GEN-C45, Sheet II of 14, February 21. 1969. 
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2.2.1 Building 4020 Area 

Site Description: The Building 4020 area includes Building 4020. Building 4323 (a guard 
building). and Building 4 720 (a substation) and the surrounding area. Constructed in 1959. 
Building 4020. the Hot Laboratory. formerly the Component Development Hot Cell. was 
constructed for the remote handling and examination of highly radioactive materials. 1 The 
building was a below- and above-ground structure comprising approximately 16.000 square feet. 
Other buildings within the vicinity of Building 4020 included Building 4468. discussed below in 
Section 2.2.2. Figures 2;2.1 a through 2.2.1 t provide a current photograph and the best available 
building-specific drawing(s) and photographs that the research team could find. Plate I presents 
a summary of all identified features tor this site. 

Building Featu1·es: Building 4020. comprising approximately 16.000 square feet. was 
constructed of both reint(xccd normal and dense concrete. The building included a main level. 
as well as a basement and an attic. The basement included three sumps. while the attic included 
utility plumbing and piping.2 Figure 2.2.1 b provides an elevation view of Building 4020. The 
basement of Building 4020 was constructed of 24-inch thick concrete walls. The basement 
structure included five large concrete support columns that provided part of the structural support 
for the hot cells (see Figure 2.2.1 d). A carbon-steel pipe storage tube was embedded in the 
center of Columns I. 2, 3. and 5. extending vertically downward from the hot cell floor to a 
distance of approximately 12 teet. The three sumps in the basement were provided in support of 
the drain subsystem. During initial construction. the facility radioactive drain was connected to 
two 500-gallon holdup tanks that were located in the north end of the basement. One of the 
tanks \vas designed for high-level waste and the other j()r low-level waste.' Following an 
incident whereby these tanks overflowed, the system was modified by installing a 3,000-gallon 
tank in Building 4468 in around 1970. and removing the 500-gallon tanks in 1977. After the 
new system had been put into place. the contents of these sumps were pumped into the Building 
4468 holdup tank. discussed below (see Figure 2.2.1 e).45

'1l 

The operations support facilities included a hot storage room (Room 153 ). air 
lock (Room I 55). hot laboratory (Room 14 I ). manipulator maintenance room (Room 12 8 ). and 

9 
glove box laboratory (Room 139). 

1 Boeing. Document No. RS-00010, Area 4020, MARSSIM Final Status Survey Report, October 3 L 2000. 
c Rockwell International, Document No. RIIRD90-118P, Decontamination and Decommissioning ofHot 
Laboratory, Building 020 SS, Volume I, Technical Proposal.for Complication of' Task, March 31. 1990. 
3 Source documents do not provide additional information to indicate whether the high-level waste is what is more 
traditionally defined as "IILW." Source documents also do not provide information to indicate the level of 
radioactivity in the waste. 
4 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
5 Boeing, Document No. RS-000 I 0, Area 4020 MARSS!M Final Status Sun•ev Report, October 31, 2000. 
6 Badger. F.H., Rockwelllnternationallnternal Letter. Re: Radiological Occurrence -Bldg T020. October 3, 1977. 
7 Rockwell International, ESG-82-33, Health and Saf'ety Sections for Renewal Application of' the Special Nuclear 
Materials License SNM-21, Docket 70-25. issued to Energy Svstems Group of' Rockwell international, June 5, 1984. 
8 Atomics International, Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
9 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
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1 Rockwelllnternational, ESG-82-33, Health and Safety Sections for Renewal Application ofthe Special Nuclear 
Materials License SNM-21. Docket 70-25, issued to Ener~ Svstems Group ofRockwellinternational. June 5, 1984. 
:c Atomics International, Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
3 Rockwell International, ESG-82-33, Health and Safety Sections for Renevval Application ofthe Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Svstems Group of Rockwell international, June 5, 1984. 
4 Atomics InternationaL Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
5 Rockwell International, ESG-82-33, Health and Safetv Sectionsfor Renewal Application of the Special Nuclear 
Materials License SNM-21, Docket 70-25, issued to Energy Svstems Group of Rochvelllnternational, June 5, 1984. 
6 Atomics International, Atomics international Hot Laboratory Capabilities and Facilities, Date Unknown. 
7 Rockwell International, ESG-82-33, Health and Safe~v Sections/(n· Renewal Application ofthe Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to Ener&rv Systems Group of Rockwell international, June 5, 1984. 
8 Atomics InternationaL Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
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Building 4020 was reported to have been equipped to handle a large variety of radioactive 
materials shipping casks. In one instance. the Piqua fuel transfer cask weighed 40.000 pounds 
and was loaded and unloaded using the cask handling docks at Building 4020. The cask would 
then have been brought into the decontamination room. unloaded and the various materials 
would have entered the cells through the large doors between the decontamination room and hot 
cells. Smaller casks were reportedly placed into the hot cells with an electric fork truck by 
moving the casks into the cells through the service gallery. Once within the cells. small 
components from each cask, if required. would have been transferred from cell to cell through 
the transfer drawers described above. Figure 2.2.1 h shows Piqua Fuel Element handling cask 
and more typical S8ER core cask that were handled at Building 4020. 3 

1 Rockwell InternationaL ESG-82-33, Health and Saj'cty Scctionsfor Renn>v·a/ Application of the Speciallv'uclear 
Materials License SNM-21. Docket 70-25, Issued to Energy Svsterns Group of'Rockwc/llnternational. June 5, 1984. 
2 Rockwell International, ESG-82-33, Health and Safe tv Sections for Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to Eners,:v Systems Group of Rockwell International, June 5, I 984. 
3 Atomics International, Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 

18 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-5D 

--------------------------------
October 2012 

1 Rockwell International, ESG-82-33. Health and Saj(·n· Sectionsf(w Renewal Application uf'the Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to Enetg\' S\'stems Group ofRockwell International, June 5, 1984. 
2 Rockwell International, ESG-82-33, Health and Saf'etv Scctionsf'or Renewal Application of'the Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to EncrJ-,n,; Svstems Group of' Rockwell International, June 5. 1984. 
3 Atomics International. Atomics International Hot Lahoratorv Capabilities and Facilities. Date Unknown. 
4 Rockwell International, ESG-82-33, Health and Safct\' SectionsfrJr Renewal Application of' the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energr Svstems Group of' Rocl.:well International, June 5, I 984. 
5 Rockwell International, ESG-82-33, Health and Safety Sections/or Renewal Application of' the Special Nuclear 
Materials License SNM-2I, Docket 70-25, Issued to Energy Svstems Group of Rockwell International, June 5, 1984. 
6 Rockwell International, ESG-82-33, Health and Saf'ety Sectionsfor Renewal Application of' the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Svstems Group ofRocf..:well International, June 5, 1984. 
7 Rockwell International, ESG-82-33, Health and Saf'etv Sections/or Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Enerb_'V Svstems Group ofRocJ..,vell International. June 5, 1984. 
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1 Rockwell International, ESG-82-33, Health and Safetv Sections/or Renewal Application o/the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Systems Group o{Rockwe/1/nternational, June 5, 1984. 
2 Rockwell International, ESG-82-33, Health and Safety Sections/or Renewal Application o/the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Systems Group o/Rockwe/1/ntemational, June 5. 1984. 
1 Rockwell International, ESG-82-33, Health and Sa/ely Sectionsj(Jr Renewal Application o/the Special Nuclear 
Materials License SNM-21, Docket 70-25, fs·sued to Enert..rv Svstems Groupo/ Rockwell international, June 5. 1984. 
~ Rockwell International, ESG-82-33, Health and Sa/etv Sectionsfor Renewal Application a/the Special Nuclear 
Materials License SNM-21, Docket 70-25, hwed to Energy Svsterns Group of Rockwell International, June 5, 1984. 
5 Rockwell International, ESG-82-33, Health and Safetv Sections/or Renewal Application o/the Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to Energy Svsterns Group of Rockwell international, June 5, 1984. 
6 Rockwell International, ESG-82-33, Health and Sa/ety Sections/or Renewal Application a/the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Systems Groupo/ Rockwell International, June 5, 1984. 
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According to March 1990, technical proposal for the decontamination and decommissioning of 
Building 4020, two alpha boxes were installed in the I lot Shop, Room 139. for the handling of 
small quantities of contaminated materials. The alpha box atmospheres were maintained at 
negative pressure with respect to Room 139 using an independent pressure control system. The 
box atmosphere exited the alpha box through a series of three HEPA filters and a redundant 
blower system before entering the facility stack.' 

As indicated above. during initial construction. the facility radioactive drain was connected to 
two 500-gallon holdup tanks that were located in the north end of the basement. One of the 
tanks was designed for high-level waste and the other for low-level waste. According to the final 
decontamination and dismantlement report for Building 4020. following an incident whereby 
these tanks overflowed. the system was modified in approximately 1970 by installing a 3,000-
gallon tank in Building 4468 and removing the 500-gallon tanks. The date of the incident 
causing the installation of the 3.000-gallon tank is unknown; hm>vever. a September 1977 
incident report indicated that the old radioactive liquid waste tanks \vere being prepared for 
removal from the basement of Building 4020. Building 4468 was located to the east of the Hot 
L b I . fi 1. 6 7 s a oratory at t 1e pen meter ence me. · · 

1 Rockwell international, ESG-82-33, Health and Safety Sectionsjf:Jr Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Svstems Group of Rockwell International, June 5, 1984. 
2 Rockwell International, ESG-82-33, Health and Safety Sectionsjf:Jr Renewal Application ofthe Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Svstcms Group of Rockwell International, June 5, 1984. 
1 Rockwell international, 82ESG-224 Enclosure, Energy Svstems Group Effluent Monitoring Report, Special 
Nuclear Material License SNM-21, Date unknown. 
4 Rockwell International, ESG-82-33, Health and Safety Sections for Renewal Application ofthe Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Svstems Group of Rodwell International, June 5, 1984. 
5 Rockwell International, Document No. RI/RD90-118P, Decontamination and Decommissioning ofHot 
Laboratory, Building 020 SS, Volume /, Technical Proposal/or Complication of Task, March 31, 1990. 
6 Boeing, Document No. RS-00010, Area 402 MARSSJM Final Status Survey Report, October 31, 2000. 
7 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
8 Badger, F .H., Rockwell International Internal Letter, Re: Radiological Occurrence··· Bldg T020. October 3, 1977. 
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According to the 2000 verification survey, two underground fission gas tanks were located on 
the north end of the building: however, a March 1999 technical proposal for the decontamination 
and decommissioning of the building indicates there were three underground tanks for the fission 
gas system, which are also indicated in building facility drawings (sec Figure 2.2.1 k). 8 

According to the description provided in that document, the fission gas system consisted of 
plumbing tl·om the cells, through the basement, through a control pit north of the building and 

1 Rockwell InternationaL ESG-82-33. Health and Safi'tv Sections/or Renewal Application of the !o,pecial Nuclear 
Materials License SNM-2i. Docket 70-25. issued to Enel}.,rv Svstems Group ofRockwellinternational, June 5. 1984. 
"Rockwell International, ESG-82-33. Health and Safety Sections/or Renewal Application ofthe Special Nuclear 
Materials License SNM-21, Docket 70-25. Issued to EnerRY Svstems Group of Rockwell International, June 5. 1984. 
3 Rockwell International, ESG-82-33, Health and Safetv Sections for Renewal Application of' the Special Nuclear 
Materials License SNM-21. Docket 70-25, issued to Enerb_rv Svstems Group of Rockwell International, June 5, 1984. 
4 Rockwell International, ESG-82-33. Health and Saji:ty Sections for Renewal Application ofthe Special Nuclear 
Materials License SNM-21, Docket 70-25. issued to Energy Svstems Group ofRockwellinternational, June 5, 1984. 
5 Atomics International, Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
6 Rockwell International, ESG-82-33, Health and Safety Sections/or Renewal Application ofthe Special Nuclear 
Materials License SNM-2i, Docket 70-25. issued to Energy Svstems Group ofRockwcllinternational. June 5, 1984. 
7 Atomics International, Atomics International !lot Laboratory Capabilities and Facilities, Date Unknown. 
8 Atomics International, Drawing No. A-3-4213, Components Development Hot Cell Yard Piping Plan, Date 
Illegible. 

22 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea liSA-50 October 2012 

into three underground gas tanks located north of the facility. According to the survey report and 
final decontamination and decommissioning report the tanks were never put into service. 1 2 

In addition to the facilities located inside the building. a loading dock and holdup yard were 
located on the west side of the building and a concrete pad was located at the north end of the 
building.3 Temporary ofTice and health physics office trailers were also located within the 
facility boundary at various timcs.4 Aerial photographs show the presence of a trailer on the east 
side of the building between Buildings 4020 and 4468. The building. upon construction. was 
also connected to two septic tanks and a leach field upon construction. The leach field manhole 
detail in facility drawings show the leach field to have been lined with gravel. The leach field 
included a drain line that exited from the east along 24111 street through a I I /2-inch drain to a 
ditch (see Figures 2.2.11 and 2.2.1m).'6 Hm,cver. the MARSSIM final status survey report 
indicated that these facilities were never used and the building was connected to the Area Ill 
sewage treatment plant around 1960.7 The leach field and septic systems were removed in 1997 
along with the removal of the liquid \\aste facility. Building 4468, discussed in Section 2.2.2 
helm\. The building also included a 5.000-gallon underground diesel storage tank that was 
installed in 1959 and removed on August 3. 1989.x 

The building stack was located on the north side of the building. Based on available facility 
drawings. it appears the stack was located adjacent to a manhole that contained gravel at the 
bottom and included six 3-inch pipe sleeves. The purpose of this manhole is unknown; however. 
a rcvie\v ofthe available documents within Boeing's 1.4 million document database may provide 
additional information regarding this manhole (sec Figure 2.2.1 n).9 

Former Use(s): Constructed in 1959, Building 4020. the Hot Laboratory. formerly the 
Component Development Hot Cell, was constructed for the remote handling and examination of 
highly radioactive materials. 10 Building 4020 was used for the examination and evaluation of 
reactor fuels and components. and in irradiation test materials. This included Sodium Reactor 
Experiment (SRE) fuel assemblies and moderator cans. fuel elements from the Ohio Piqua 
Nuclear Power Facility and the Organic Moderated Reactor Experiment reactors. and fuel test 
capsules irradiated at the Materials Testing. Engineering Test General Electric Testing, 
''HWOCS," and Hanford reactors. Irradiated fuel test capsules, based on available documents. 
appear to have been used in experiments to verify predicted release rates and disposition of 

1 ORISE. Document No. ORISE 2000-1524, Verification Sun·e1· for the Land Area Formerly Supporting the Hot 
Laboratory. Santa Susana Field Laboratory. The Boeing Company. Ventura Coun~v. California, December 2000. 
2 Rockwell International, Document No. RIIRD90-118P, Decontamination and Decommissioning ofHot 
Laborat01y. Building 020 SS. Volume I. Technical Proposalj(JI· Complication of Task, March 31, 1990. 
1 ORISE. Document No. ORISE 2000-1524, Verification Survey for the Land Area Formerly Supporting the Hot 
Laboratorv. Santa Susana Field Laboratorv, 77Je Boeing Company, Ventura County. California. December 2000. 
4 Boeing, Document No. EID-06141. Hot Lahoratory Decontamination and Dismantlement Final Report. November 
27,2001. 
5 Atomics International. Drawing No. 303-020-P 17, Building 020 Santa Susana Facility, Breathing Air Supply, Date 
Illegible. 
6 Atomics International, Drawing No. A-3-4213. components Development Hot Cell Yard Piping Plan, Date 
Illegible. 
7 Boeing, Document No. RS-00010, Area 4020. MARSS/M Final Status Sun•cv Report, October 31, 2000. 
8 Rockwell International, Document No. Rl/RD90-132, Environmental Monitoring and Facility Effluent Annual 
Report DeSoto and Santa Susana Field Laboratories Sites. 1989, May 1990. 
9 Atomics International, Drawing A3-7810, CDHC Building Foundation Details, Date Illegible. 
10 Boeing, Document No. RS-000 10, Area 4020, MARSSIM Final Status Survey Report, October 3 I, 2000. 
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fission products from vented fuel elements. These capsules required disassembly at Building 
4020. similar to fuel rods. to remove radioactive material. An April 13. 1971. internal letter 
documents the preparation of Building 4020 for the acceptance and disassembly of an "'lJRlPS-
1 P-RTCi"" from Aerojet-General Nuclear Company. The fuel for the RTG was documented to be 
a capsule containing 7.700 Ci ofSr-90. 12 At an unknown date. the entire SNAP 8 Experimental 
Reactor core. containing 211 fuel clements. was disassembled and examined at Building 4020. 
The SNAP I OFS3 reactor, including the vesseL core, primary pump, and piping, was also 
disassembled and examined at the Hot Laboratory. During disassembly of these components. 
typical tests included torque measurements. spring constant measurements. and bearing quality 
tests.'·~ 

The Hot Laboratory was also used for the disassembly and examination of Systems for Nuclear 
Auxiliary Power (SNAP) Reactor cores, the analysis of irradiated test materials. the manufacture 
and leak testing of scaled radioactive sources (primarily Pm-14 7). and the machining of 
radioactive Co-60." 6 7 

In 1976. the operations in Building 4020 involved the preparation of irradiated SRE fuel fqr 
eventual reprocessing by removal of the metal cladding and thermal bonding material. cleaning 
and repackaging of the fuel slugs and shipping the fuel for reprocessing.s Core I fuel consisted 
of low-enrichment uranium metaL clad with stainless steel and NaK bonded. Core II fuel 
consisted of thorium-uranium alloy with highly enriched uranium, clad with stainless steel and 
NaK bonded. Additionally. several miscellaneous SRE test elements were being prepared for 
processing. According to the 1976 environmental impact assessment, the majority of the 
irradiated fuel was stored in clement form in special storage cans. Each fuel element consisted 
of five to seven fuel rods and each rod was made up of several fuel slugs clad in a stainless steel 
sheath and thermally bonded with NaK. 9 

At the disassembly station in Cell 3 of Building 4020. the fuel elements were removed from the 
fuel cans and disassembled. The disassembled fuel rod was transferred to a washing tank to 
remove any external residual Na or NaK. Residual Na or NaK on the surface of the elements 
was removed by reacting it in a solution of Dowanol. The fuel slugs were pushed out of the 
cladding tubes and washed, again with Dowanol. to remove any residual NaK. The fuel slugs 
were further cleaned by brushing with alcohol and immersing in an ultrasonic tank. The 1976 

1 Atomics International, Document No. NAA-SR-9469, Project Proposals Fiscal Years i965 and i966, Sodium 
Cooled Reactor Development ProKrams, November 2. 1964. 
:Heine. W.F .. North American Rockwell Internal Letter Re: Operational Safety Unit Weekly Highlights- \Veek 
Ending 4/9/71. April 13, 1971. 
1 Atomics International, Atomics international Hot Laboratory Capabilities and Facilities, Date Unknown. 
4 ORISE, Document No. ORISE 2000-1524, Verification Sun·evfor the Land Area Formerlv Supporting the Hot 
Laboratory, Santa Susana Field Laborat01y, The Boeing Company, Ventura Countv. Calij(;rnia, December 2000. 
5 Vandiver. D.B., Letter Re: Nuclear Hazards Indemnity, July 10, 1986. and DuVaL R., Letter Re: Removal of 12 
WESF Capsules from RIHL," undated. 
6 Atomics International, Atomics international Hot Laboratmy Capabilities and Facilities, Date Unknown. 
7 Boeing. Document No. EID-06141, Hot Laboratmy Decontamination and Dismantlement Final Report, November 
27,2001. 
x Rockwell International, Al-76-21, Environmental impact Assessment of Operations at Atomics international 
Under Special Nuclear Materials License No. SNM-2i, April 30, 1976. 
q Rockwell International, A 1-76-21, Environmentalimpaet Assessment of Operations at Atomics International 
Under Special Nuclear Materials License No. SNM-2i, April 30, 1976. 
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assessment did not identif)~ the location of the ultrasonic tank referenced. 1 Dowanol is a trade 
name for ethylene glycol n-butyl ether (99%) and was found to be effective f<.1r the removal of 
sodium and NaK from components by reaction.: Its usc at the SSPL f()r the removal of sodium 
is documented in documents as early as 1965.3 

The clean fuel slugs from a maximum oftwo fuel elements vvere then transferred into a shipping 
canister and the lid was welded on. The shipping canister was then returned to the SRE fuel 
storage vault. 4 The environmental impact assessment noted that the radioactive materials that 
were handled in encapsulated or uncapsulated t(xm contained the following uranium isotopes: U-
234. lJ-235. U-236. and lJ-238, thorium, Cs-137. Sr-90-Y-90. Kr-85. and Pm-147 as mixed 
fission products.' 

1 Rockwell International, Al-76-21. Em·ironmentallmpact Assessment of Operations at Atomics International 
Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 
2 Energy Technology Engineering Center Document No. A4CM-AR-0005, Area IV Chemical Usa~e Summary 
Report. September 30, 1994. 
3 Atomics International, NAA-SR-MEM0-11605, Weekly Hi~htli~htsfiH S8ER Operations Week Endin~ Au~ust 21. 
1965, August 27, 1965. 
4 Later in the document, the environmental impact assessment stated the canistered slugs were stored at the RMHF 
until ready for shipment to Savannah River. 
5 Rockwell International, A1-76-21, Em·ironmentallmpact Assessment of Operations at Atomics International 
Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 
6 Rockwell International, ESG-82-33, Health and Safety Sections for Renewal Application of'the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Systems Group of Rockwell International, June 5, 1984. 
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According to an undated document personnel in Building 4020 were responsible for the 
maintenance and repair of the manipulators and the in-cell equipment to ensure maximum hot 
cell availability at all times. Control ofthe radioactive contamination level in the hot cells was 
maintained by periodic cleaning to permit cell entries without excessive personnel radiation 
exposure. The document did not indicate how frequently the cells were cleaned. the methods 
used to clean the cells. or the methods to dispose waste products created by the fuel cell cleaning 
operations. 1 However. the 200 I final decontamination and decommissioning report indicated 
that it was standard practice during building operations to decontaminate and clean the facility 
'"as well as practical" at the end of each program. According to the report all project-related 
equipment and materials used in the complete program were removed and either surplused or 
disposed of as radioactive waste. The cells and decontamination rooms were washed down and 
the gross contamination was removed in preparation for the next program.2 

1 Atomics International, Atomics International Hot Laboratory Capabilities and Facilities, Date Unknown. 
2 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27. 200 I. 
' According to available information on the internet, Hastelloy is the registered trademark name of Haynes 
International, Inc. The trademark is applied as the prefix name of a range of twenty two different highly corrosion
resistant metal alloys loosely grouped by the metallurgical industry under the material term '·superalloys" or "high
performance alloys." 
4 Rockwell International, ESG-82-33, Health and Safety Sections(or Renewal Application of the Special Nuclear 
Materials License SNM-2 I, Docket 70-25, Issued to Enert,YJ' Systems Croup of'Rocf..wel/lnternational, June 5, 1984. 
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Following the termination of the SNAP program. Building 4020 was used for the decladding of 
irradiated plutonium-bearing fuels from SRE and off-site reactors. The decladding operations 
included the disassembly of fuel assemblies. removal ofthe fuel from its cladding. size-reduction 
of the non-fuel components. and shipment off-site of the separated materials. These operations 
were performed for fuels from the SRE. Hallam Reactor .. Experimental Breeder Reactor I (EBR-
1). Experimental Breeder Reactor II (EBR-11), Southwest Experiment Fast Oxide Reactor 
(SEFOR), and the Fermi Reactor. These operations continued tor a period of approximately ten 
years. immediately prior to the facility shutdown.2 

1 Rockwell International, ESG-82-33, Health and Safety Sections for Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Svstems Group of Rocf...well/nternational, June 5. 1984. 
2 Boeing, Document No. EID-06141, Hot Laboratory Decontamination and Dismantlement Final Report, November 
27, 2001. 
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2 Rockwell International, ESG81-30, Onsite Radiological Contingencv Plan for Roc/..well/nternational Operations 
Licensed Under Special Nuclear Material License No. SNM-21. March 3, 1982. 
1 Rockwelllnternationa1, ESG-82-33. Health and Safezv Sections for Renewal Application of the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Svstems Croup ofRockwel/1nternational. June 5, 1984 . 
.J Rockwell International, Enclosure 2 to 87RC02380. Rockwell Division. Rockwell international, Transuranic Waste 
Handling and Packaging Plan, February 27, 1987. 
5 Rockwell International, ESG-82-33, Health and Safety Sections for Renewal Application of the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Svstems Croup ofRod.wel/1nternational, June 5, 1984. 
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In addition to the deciadding operations. in 1986, twelve DOE-owned Cs-137 capsules were 
transported from Building 4020 to the Gamma Irradiation Facility in Canoga Park. California.2 

The final decladding program performed in Building 4020 was related to Fermi program. 
According to the 200 I final decontamination and decommissioning report. the Fermi program 
was completed ahead of schedule and all equipment and materials related to the decladding 
project were removed and the cells decontaminated in 1986 in preparation for another project. 
However. the DOE decided to begin decommissioning and demolition of the facility. rather than 
continuing operations. DOE assumed responsibility for the decontamination and 
decommissioning of Building 4020 as a result of the building's usc in support of DOE programs. 
As such. the decommissioning was conducted under Special Nuclear Material License No. SNM-
21.' 

Between 1987 and 1991 all hazardous materials and equipment not related to decommissioning 
and demolition were removed. Decontamination efforts fixuscd on the removal of general 
contamination from support areas. decontamination rooms and hot cells. According to the 2000 
Oak Ridge Institute for Science and Education (ORISE) verifi..:ation survey. areas of modest 
contamination. due to spi lis and container leakage. were detected on the exterior of Building 
4020 at the loading dock and holdup yard to the west of the building. as well as the concrete pad 
located on the north end of the building.-1 5 These areas were to be decontaminated with the 
removal of asphalt. concrete and dirt as indicated by the results of radiation surveys. Figure 
2.2.1 o presents the projected radioactive contamination located at and around Building 4020 as 
presented in a March 1990 technical proposal for the decontamination and decommissioning of 
Building 4020.(, 

In 1992. activities in Building 4020 transitioned from decontamination to demolition; however, 
decontamination continued from 1992 through 1995 in support of demolition activities. Prior to 
final demolition. ownership of the facility transferred from Rocketdyne to DOE in October 1995. 
Concurrent with the transfer of ownership. Rocketdyne requested the termination of the NRC 
license, which was granted on October 3, 1996, with the condition that Rocketdyne and the DOE 
complete decontamination and release ofthe facility in compliance with NRC guidelines. 7 

By 1996. the above-ground structure was completely removed. These demolition operations are 
discussed in detail in the final decontamination and dismantlement report and are not discussed 
in this TM. Of greater interest are the demolition activities of the basement structure. which was 
below-ground and had the most direct contact with surrounding soils. The following provides a 

1 Schaubert, V. and Allen, D., Special Nuclear Material Control Prowamj(1r SEFOR Fuel Decladdin~. Date 
Unknown. 
c Vandiver, D.B., Letter Re: Nuclear Hazards Indemnity, July 10, 1986, and DuVaL R., Letter Re: Removal of 12 
WESF Capsules from RIHL," undated. 
3 Boeing, Document No. EID-06141, Hot Laboratmy Decontamination and Dismantlement Final Report, November 
27,2001. 
4 Boeing, Document No. El D-06141, Hot Lahoratorv Decontamination and Dismantlement Final Report, November 
27, 200 I. 
5 ORISE, Document No. ORISE 2000-1524, Verification SurFey for the Land Area Formerzv Supporting the Hot 
Laboratory, Santa Susana Field Laboratoty, The Boeing Company, Ventura County. California, December 2000. 
" Rockwell International, Document No. RIIRD90-118P, Decontamination and Decommissioning of Hot 
Laboratory. Buildin~ 020 SS, Volume 1. Technical Proposalfor Complication ofT ask, March 31, 1990. 
7 Boeing, Document No. EID-06141, Hot Laboratory Decontamination and Dismantlement Final Report, November 
27,2001. 
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detailed summary of the Building 4020 basement demolition as presented 111 the 2000 Final 
Decontamination and Dismantlement Report. 

During Fiscal Y car 1997. the demolition activities of Building 4020 focused on the removal of 
the basement structure. According to the final report the lirst step in removing the basement 
was the decontamination of the basement interior surfaces to a level that would allow the saw 
cutting and removal of the concrete basement rooL walls. and floor with a minimum of 
radiological contamination concerns. As a result all basement surfaces were washed down with 
a high-pressure water spray. The resultant waste water was collected in the three basement 
sumps and was transferred to the RMHF in a 500-gallon portable transfer tank for evaporation. 1 

Following the wash down. personnel completed a radiological survey for the basement interior 
surfaces and radiologically contaminated spots were identilied and marked. The three basement 
sumps were drained. the sludge was removed, and the sumps were painted to fix all loose 
contamination. The floor drains were plugged or sealed with flanges to isolate the higher levels 
of contamination remaining within the underlying drain lines. 

Decontamination of the floor area within the basement was performed using a pneumatic floor 
scabbier. Scabbling operations concentrated on the known hot spots. including specific floor 
sections and areas around sumps and drain openings. During the course of rains in late 1996 and 
early 1997. approximately 6.500 gallons of rain water had to be pumped tl·om the basement as a 
result of infiltration through a specially constructed wooden structure that was constructed to 
prevent rain fl·om entering the basement structure. The final report did not indicate how this 
water was managed or disposed of or if any of it overflowed or escaped the open structure. 

In November 1996 work began on the saw-cutting of the floor slab of the former office and 
support areas. which were outside the basement area. Following the rainy season. the cut slab 
sections were removed, numbered, and stacked in the south parking lot ofthe facility for storage 
where the slabs were to be surveyed and prepared for disposal. According to the Boeing report, 
the exposed soil was surveyed and any detectable contamination was removed. EPA cannot 
independently confirm or deny conclusions regarding such past contamination efforts that were 
not under EPA oversight. The report did not provide information to indicate contaminant levels 
or how much soil in this area was found to be contaminated and removed? Potential runoff from 
this parking lot where concrete slabs were stored would have flowed east under 24111 street and 
into a drainage ditch along the south side of J Street. 

Following the removal of the concrete slabs surrounding the basement area, excavation around 
the support foundation walls were begun. According to the final report, an objective of the 
basement demolition was to reuse the soil that was excavated from around the basement walls to 
fill in the excavation once the area had been released. Photographs of the demolition activities 
show the soil to have been stock-piled around the work area (see Figure 2.2.1 p ). Detailed 
radiological surveys of the surrounding areas were performed prior to the excavation of the 
foundation and three areas with significant contamination were located; however the report did 
not provide the analytical results of these surveys or if these three areas were cleaned up. These 
three areas included the vicinity of the waste-water transfer station on the west side of Building 
4468. Approximately 30 cubic yards of contaminated soil was removed from this area prior to 

1 Boeing, EID-06141, ''Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, EID-06141, '"Hot Laboratory Decontamination and Dismantlement Final Report," November 27. 200 I. 
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the excavation of the basement. The source of contamination was determined to have been an 
underground 2-inch diameter pipe that was used to transfer contaminated waste water from the 
facility 3.000-gallon drain tank to the 500-gallon portable transfer tank loading station. 1 Drainage 
from these soil stockpile areas \vould have flowed cast into the drainage ditch along the south 
side of J Street or into the drainage along the south side of G Street. 

Another area of contaminated soil \\as located in a scam between two concrete slabs in the 
service gallery area. adJacent to Cells I and 2. Contamination in the scam area was reported to 
have been fiwd previously hl prevent contamination from migrating. Upon removal of the 
foundation and Jlnor slab. it was discovered that the scam between the slabs had separated and 
was open to the underlying soil. According to a~ interviewee. the cracks in the floor \\ere likely 
caused by the extensive and aggressive decontamination of the 1loors and the concrete ""cotddn"t 
take it."" The interviewee also stated that the wof leaked severely in some areas and rainwater 
problems were big concerns in part of the building. Contaminated \\ater from routine cleaning 
of the arc<1 during fac i I ity operation~, m igratcd through th; s scan~ and into the ··top 1\c:\\ inches of 
soil.'" According to the report. construction scams in the 1llKlrs or at wall-floor joints were the 
major sou:-cc of contamination in the :-:oil beneath the Building 4020 slab."' 

The final area of radiologically contam!r:atcJ Sl)i! was f~)und in a scam between the north cell 
wall and the floor below the Cell 4 fw..:l transfer port. Durin~ normal facility operations. fuel 
transfer casks were mated to the port fc·r fuel package transfer into the cell. Contaminated \\atcr 
from the fuel transfer cash.s. and t!·('m facility decontaminatio;; activities. leaked through the 
seam. Approximately 4 cubic yarJs of contaminated soil \\ere excavated from this area. The 
contaminated soils'' ere removed from all tlm:e <:rcas, and were surveyed and '·free-released"" by 
Rockwell lnternational"s Radiation Sakty.4 

Following the removal of contaminated soil surrounding Building 4020. the basement roof (24 
inches thick) was sectioned by a combination of core drilling. circular saw cutting. and wire saw 
cutting. The final report stated that all concrete coring and cutting was preceded by surveying 
and decontamination of the cutting path in order to minimize the generation of contaminated dust 
or cooling water. Cutting \Vastewatcr \>.as generated during these operations and accumulated in 
the basement sumps. The waste water was pumped from the basement sumps into ground-level 
portable holding tanks where solids were allowed to settle out. The tanks were then transferred 
to the RMHF. Concrete rubble that was generated was packaged for disposal as radioactive 
waste. A large excavator lifted the sections of cut concrete and transported them to the staging 
area.

5 

Following the removal of the basement roof. and the excavation of the soil adjacent to the 
exterior of the basement wall, the contractor began saw cutting the basement walls. The walls 
were cut into 15-foot high by 30-inch wide sections after being surveyed by Rockwell 
lnternational"s Radiation Safety. The cuts were made from the interior of the basement and cut 
depth was set at approximately ~ inch less than the thickness of the wall to attempt to eliminate 
the potential for the spread of radiological contamination from the saw blade cooling water 

1 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, El D-06141. "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
3 Dempsey, Gregg, Email to Craig Cooper (EPA), April6, 2011 
4 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
5 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
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spray. The contractor was also instructed to leave approximately 4 inches of wall at the base to 
act as a barrier to hold contaminated water inside the basement. Following the cutting of the 
sections. each section was snapped off by an excavator and transported to a holding area for a 
detailed survey and decontamination by ETEC. The report did not indicate whether the Building 
4020 parking lot was the holding area for the basement wall sections. 1 

The large high-density concrete support columns were also sectioned. size-reduced. and removed 
Ji·om the basement. The personnel entry tunnel at the southeast corner of the based was also 
excavated and cut into sections in the same manner as the basement wall sections. According to 
the report. the cutting of the east basement \vall was complicated by the presence of the 2-f()ot 
diameter and 30-foot long utility tunnel that connected the basement with Building 4468. Each 
section of this tunnel was surveyed prior to being demolished. The waste material from these 
activities was placed in a roll-off container.2 

The final report indicated that all waste water and cutting slurry generated during the cutting 
operations was captured in approved radiological shipping containers and sampled for 
contamination. The Boeing report indicated that radiologically clean water was held for 
approximately 2 days to allow the solids to settle out and the water was pumped to a holding 
tank. re-sampled to verify it was tl·ee of contamination. and released into the site sanitary water 
system. EPA cannot independently confirm or deny conclusions regarding such past 
decontamination e1Torts that were not under EPA oversight. The residual concrete slurry was 
allowed to dry in the shipping containers and was transferred to the RMHF for off-site disposal. 
Contaminated water was separated fl·om the concrete tines and transferred to the RMHF and was 
processed through the facility liquid waste handling system.' 

The final stage of basement demolition included the removal of the floor drains and the concrete 
floor slab. According to the final report. the floor drains were the largest potential source of 
radiological contamination and source of the highest exposure levels in the basement. Following 
the removal of the walls, ETEC personnel saw-cut 18-inch wide trenches in the floor to expose 
the drainage system beneath the concrete slab. Radiation Safety personnel monitored exposure 
levels as segments of the underlying drain line system were exposed. As it was removed, the 
drain line was sectioned, the section ends were sealed, and the sealed components were 
transferred to the RMHF in standard waste containers for clean out and isotopic analysis; 
however, the final report did not provide the results ofthis analysis.4 

After the removal of the drain system from the basement area, the rcmammg floor slab was 
surveyed and additional areas were decontaminated; however. the method of decontamination 
was not documented in the rep011. Following decontamination, the slab was saw-cut into 
sections with an emphasis on the containment of the saw-cutting water to avoid the potential 
spread of contamination. According to the final report, approximately 3,500 gallons of waste 
water was generated in a typical week of horizontal saw cutting of thick concrete. The report did 
not indicate the duration of these activities or how the waste water was managed.5 

1 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
:Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 2001. 
·
1 

Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
4 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
5 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
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The basement slab sections in the tunnel area were removed by a large excavator. 1\.s stated in 
the report. the first slabs removed were washed down in a .. large tub .. to remove loose 
contamination. llowever. the procedure was determined to he too time consuming and the 
subsequent slab sections were set aside for later decontamination although where the slabs were 
placed was not documented in the report. 1 

It was found that the basement slab sections in the area of the five support columns were 3 to 4 
feet thick instead of the 2 feet specified in the as-built f~1eility drawings and could not he 
removed similarly to other sections of the slab as a result of the increased thickness. According 
to the report. an excavator with a large hi-ram \\as ultimately used to reduce the final 30 percent 
of the slab area to rubble. The resulting concrete and steel debris was placed in roll-otT 
containers and waste boxes for disposal as low-level radioactive V\aste.:-

According to the report. the demolition of the facility basement was completed at the end of 
Fiscal Year 1997. Figure 2.2.1 q provides a vic\\ of the resulting ncavation. Final radiological 
surveys of the excavation and the surrounding site area by Rockctdyne Radiation Safety 
personnel were performed in parallel with the basement removal. and included the collection and 
analysis of soil samples. As a result. the e:-..cavatcd area \vas verified by Rocketdyne to be 
radiologically clean at the end of Fiscal Year 1997. as \\eli. 3 

The riscal Year 1998 activities included the final verification surveys ofthc excavated Building 
4020 basement area. as well as the removal of the I iqu iJ waste fac i I ity and the leach field/septic 
tank system. The removal of the liquid waste facility is described in Section 2.2.2, below. The 
soil above and surrounding the septic tank and leach pits were excavate din 2-foot depth 
increments, with radiological surveys and soil samples taken at each level. According to the 
final decontamination and dismantlement report. all of the soil from this excavation process was 
determined to be radiologically clean. The septic tank was found to be backfilled with soiL 
which was believed to have been done when the septic tank system \\as bypassed to connect the 
facility to the site sanitation system. The septic tank was sampled. pulled fi·om its location, 
.. demolished .. and placed into a roll-off container for disposal. According to Boeing. the final 
report stated that the septic tank was .. free of radiological contamination and any hazardous 
biological materials."' 

Each of the two leach pits comprised a cylindrical brick structure that was surrounded by gravel 
and had a gravel layer on the inside bottom. The final decontamination and dismantlement 
report indicated that ·'extensive surveys were made during excavation" and both pits were 
determined to be ''free of radiological contamination and biological hazards. The bricks from the 
pits were placed in roll-off containers for disposal as clean waste. The report did not indicate 
where the bricks or septic tank pieces were ultimately disposed of. Rocketdyne Radiation Safety 
personnel performed a final release survey ofthe septic tank and leach pit excavations.5 

The final verification surveys were completed by ORISE and the California Department of 
Health Services Radiological Branch. ORISE issued a written report in January 1998 indicating 

1 Boeing, E!D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27,2001. 
c Boeing, E!D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
3 Boeing, E!D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I . 
.j Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27,2001. 
5 Boeing, E!D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27,2001. 
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that the excavated area was radiologically clean. However. only the Rocketdyne test results and 
a verbal confirmation fi·om ORISE were used to make a "programmatic .. decision to backfill the 
excavation prior to the release of the official ORISE report in order to avoid the presence of an 
open pit during the \Vintcr rainy season. 1 

The excavation was first I ined with a !-foot thick layer of sand as marker to identif) the bottom 
of the excavation. The area was then backfilled and compacted during the first quarter of fiscal 
year 1998. Figure 2.2.1 r show the beginning of the backfilling operation and the site at 
completion. respectively. As seen in Figure 2.2.1 r. the storage of concrete block sections from 
the basement demolition activities are visible on the parking lot. Parking Lot 4520. located south 
of the former Building 4020 location.=' 

During the first quarter of fiscal year 2000. ORISE and the Calif(xnia DI IS performed final 
release surveys of the entire backfilled and graded site. including the leach field. septic tanks. 
and waste storage tank. Rocketdyne completed a final status survey report in October 2000.

1 

Information from Interviewee: A number of interviewees had experience with the operations 
in Building 4020. A summary ofthe information provided fi·om these interviewees is presented 
below. 

Interviewee 3 worked f(x Atomics International lor 35 years ( 1963-1999) as a f(xklitt operator. 
plutonium facility worker, and operations engineer. The following excerpts were pulled from 
the interview: 

"Buildings 20, 21, 22, 24, 25, 19, 59, 9, and 100 were all hot buildings." 

"I went in the hot cell with the fork lift to take out the 1t'indows. They were ve1y long and 
stair stepped with lead-impregnated quartz glass, white oil, then another la_ver of lead
impregnated quart~ glass. Those H'indows weighed 6, 000 pounds. There was not much 
room to dri1•e around in there. They were changing the seals on the windows and that's 
why I was hauling the windows around. The seals would deterioratefi·om exposure to the 
radiation. They fwd all kinds ofstuff in that building like iridium and tritium. " 

"As far as the plutonium facility, they went hot with plutonium, but 1vhen 1 was there I 
was just helping /mild the building. I never heard o{ any problems there afier it went 
hot." 

Interviewee 4 worked for Rocketdyne in the 1960's and agam 111 the early 1990's. . The 
following excerpt was pull from the interview. 

"I developed instructions for decontamination and decommissioning operations for the 
Hot Lab. I prepared the lab to be torn down and was respon.<;iblefor cleaning the l!ot 
Lab. I think that waste was shippedfrom the Hot Lab to anotherfacility and then shipped 
off' site for di.\]}()Sal. I don't remember where that temporwy storage facility was located 
since that wasn't my responsibility. Perhaps the waste was stored temporarily at the 

1 Boeing, EID-06141. ''Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
3 Boeing, El D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
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Sodium Reactor 1:\periment (SRE). I think there H'as a concrete pad outside the flo! l~ah 
fhr staging drums. " 

Interviewee I 06 started working at Santa Susana in 1954 eventually becoming a Senior Research 
Mechanic who had extensive knowledge of the Hot Lab (Building 020). the Engineering Test 
Building (Building 003). the hot cell and the SRE. 

"/ alsofahricated plutonium intofiwl rods. At one lime I fwd enough materials in nn· sa/C 
to makej(mr homhs. I had to halance the radioactive nwterials e\'c'rV night to 1 gram. " 

"Asj{tr as materials handling and di.ljHJ.\'(/Iwe had people 11110 took care of tlwt stuff. I 
did de1·elop a cleaning technique to clean oil ji·mn ones hands so that it H'Olt!dn 't he 
tmns/erred to thefitel elements that in\'Oived using ethyl alcohol or ocelone ond a lriJJic 
set ofglm·es. Hut the oil would still show up on thcfitel. We olso stored the uranium and 
plutonium fuel in hirdcagcs so that there would he no interoction between them. A 
maximum of' one birdcoge could he carried on a truck We couldn't stock them together 
or thcv \tmt!d go critical." 

As an expert high temperature stress analyst and an expert on high temperature sodium n1cilities 
with a degree in Engineering, Interviewee II 0 worked for the Atomic Energy Commission at 
Santa Susana. The following excerpts came from the interview with Interviewee II 0. 

"/ do remember the Hot Cell in Building 20 where we examined elements .fi'om the 
OMRE (Organic Moderated Reactor l:'xperiment). I designed thefite! clements or control 
rods for the OMRE. Afier action 1vork included Hot Cell examination ofthejitel elements 
that were shipped.fi'om Idaho to SSFL in sealed shipping casks. " 

"H'ith re.1pect to impacts to the environment, the only thing that we discharged directly 
into the atmo.1phere \Vas non-radioactive sodium and water. Sodium oxide eventually 
degrades to hecome sodium carbonate which isjust chalk. Sodium oxide is corrosive and 
it may have landed on a cow or two and their skin may have gotten a little irritated. " 

According to an interviewee ( 125) who worked for Atomics International in Building 20 from 
1962 to 1965 as a machinist: 

"We dissected tlzefitels that came out ol the reactors in the hot cell and would run tests 
on them. We would take the fitel out ol its casing, cut it apart, and take various 
measurements as our work dictated. " 

"There were probably a lot ollittle things that occurred at SSFL that were unusual, but 
nothing that wasn't at least anticipated at some point as being possible. For example, say 
you dropped a piece of'fiLC!, you would have to stand back .fitrther maybe, reassess 
exposure issues, and clean it up. So ilsomething that happened that was unplanned there 
were still procedures in place to deal with the situation. This was in the hot cell, so it was 
not in an open area. I did remote fabrication and machining o.l different parts at SSFL. 
So an unanticipated event in my work could have been dropping something .fi'om the 
remote manipulators onto the hot cell floor. The remedy for the situation may have 
involved something like moving things around and getting an overhead crane to pick up 
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the dropped ohject. lhe remote handlers made things more complicated and clumsy, hut 
H·e had procedures to deal \\"ith unplanned £Tents . .. 

.. Worker health lms protected diffc'rentlv depending on the areu. You had cloth masks 
that went over the nose as one lel'el ofprotection and then a more hazardous area may 
callj(n·jit!lv scaled air supplv masks \\"ith face pieces. You may wear lavcrcd clothing 
depending on \\'here you were \mrking. You may \\'ear a lot of layers in the most 
hazardous area and then shed layas as vou mm·cd through sealed entrvways into less 
hazardous areas. The clothes, such a.1· cm·cralls, gloves, or hoot covers would he hogged 
in each area and go into separate contaminated co/Icc/ion hins. I don't knoH· if the .. ,.· had 
a hot laundrv facility or not. 1 I don't knm1· of anv disposal of radiological material on 
site. Disposal occurred either in a metal dmm j(n· regular trash or a lead steel, or 
concrete container !milt specifica//v j(Jr the contaminated H'aste. Radiological material 
vHmld come into the ./{1cility in a protective container and go out in the same manner. 
Sometime H'e shipped/itcl rods hack out to an off.\·itc storage facility, hut I don't knmt· 
where that would have heen. Most ofourfitcl came originallvji·om Hanfhrd, lf'ashington 
or a site in Idaho. " 

"I know \\'C used trichloroethvlene and (/Cctone and prohahly some other chemicals at the 
hot cell. Chemicals were stored in metal. fire resistant containers. As/ar as disposal. they 
were all shipped out in plastic, metal. or glass containers depending on the chemical. I 
don't remember exactly how \\·e disposed of chemicals. We took out whatever H'e fwd to 
take out and followed our established rules fhr that. You would monitor the ~t·aste for 
contamination levels and dispose as appropriate. In the hot cell, particulates \\'ollld he 
swept up and put in the appropriate container. Damp vvipes would be used as another 
level of" cleaning, and finally you would go in \Vith your cleaning chemicals. 
Con tam ina ted solids would go in to appropriate containers. Any contaminated liquid 
waste \Vould go into the building's contaminated liquid waste collection .\ystem. " 

"Building 20 had a liquid waste collection .\ystem and a gas filtration .\~vstem. I don't 
think anything left the building immediately. Sanitary waste went to the sewer .\ystem, hut 
evetything else went into the building's mtn built-in disposal svstem. Eve1ything was 
filtered. The basement ofBuilding 20 contained thefiltration .1ystem. The hot cell and the 
area outside the hot cell was kept at a negative atmo.\phere. Air would he sucked into the 
hot cell and then into the basement containmentfiltration .\ystem where eventually it was 
cleaned enough to be vented out. " 

"I was primarily up in Building 20 on the hill. As far as I know everything in this 
building went through air processing contained beneath the building. The building was 
selj~contained, I can't remember hut I think there may not have even been any windows 
in the building. lfsomething needed processing it was processed internally hefiJre being 
discharged to the atmosphere or shipped off-site. There were a lot ol below grade 
processingfeatures at Building 20. " 

1 Hot laundry facilities appear to have been located in Building 4283 based on industrial planning maps. 
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Interviewee 149 worked for Atomics International from 1961 to 1989 occasionally working at 
SSFL as an engineer and program manager. I ntervie\\ ee 149 was responsible for some of the 
oversight at the hot cell along with reviewing some of the \Hitten procedures . 

.. The world's largest primtely operated hot lah was at SSFL They did amazing things 
there- among other things. spentji1el was cut apart and examined. ll1e Fermi- I fi1elthat 
had experienced a meltd!J\\'11 \HIS hrought to the SSFL Hot CcllfiJr e.mmination. Fermi-/ 
was the gmnddaddv of the sodium-cooled reactor. The /lot Ccll/(!cility had 6 cells. A 
Lionel train \HIS used. on SfJCcial occasion. to nun·c thc/i!Clji·om one eel/to another. " 

.. Technicians did the 1vork in the hot cell. I lwd m·ersight ofsome of these operations and 
onlv had afilm hadge when on site. Someone else would write procedures and I re1'iell·ed 
them. At that time I had responsihilitr j(n· the engineering release process and design 
control. " 

"At SSFL there \\·as {!II nperimental plutonium ji!CI development Jlrogmm fiJr which \\'e 
11·ere tasked 1vith de1·eloping a plutonium/if(;'/, Plutonium in fJOl\dcredj(mn, I'm guessing 
3 percent plutonium ll'ilh U-23?5. \\as j(mned into cvlindrical slugs of different shapes 
and length that were installed in stainless steel tuhe/. ~Ve studied heat transf(~r hy 
installing liquid metal (sodium or NaK) as a cladding he/ween thcfiicl slug and the steel 
tuhing. My group 11·as tasked to write procedures/(11· this process ... 

"Workers wore leaded ruhlwr gloves inside glove hoxes when necessary to handle the 
slugs in their hands because it emitted low level alpha radioacti1'ity. They Vc··ould always 
use respirators/en· breathing protection while doing this work." 

"I did not work with chemicals and thus fwd no exposure to them. 17JC technicians used 
TCE to clean parts. Sodium 1ms sometimes misused - tlmm·ing a hlock ofsodiwn into a 
pond was wzauthori::cd hut it did happen. The hum pit would he the source o/ these 
problems. When I \HIS hired in 1961, I was given a tour of the SSFL and the LOX plant 
was already gone hy the time ETEC was up and running " 

From approximately 1960 to 1966. Interviewee 155 worked at SSFL in the Radiation Safety 
Department (Healthy Physics). The following are excerpts from that interview. 

"During my employment at Rockweii/Al/North American Aviation, I wore a film badge 
one hundred percent of the time, as did all personnel working in a radiation area. Eve1y 
month thefilm badge was processed. When l1ms in health physics -- radiation safety -- i/ 
someone was going to work in an area where they could get a higher exposure, then they 
would wear 2 film badges (a regular one and a visitor hadge) as well as a pencil 
dosimeter. I was the Health Physicist (HP) at the Hot Lah, for a year or so. I would 
collect the film badges and send the1?1 down to headquarters where they would process 
them or send them to Landauer's in Burbank. 77zey would call me as to what they had 
found and I would give a report to each person 's supervisor. The supervisor would then 
let anyone know i/they had reached their limit for the month and that person would have 
to he reassigned somewhere else for the remainder ol the month. " 

1 The use of plutonium metal in Building 4020 cannot be confirmed in available documents; however, documents do 
indicate the use of plutonium metal in Building 4055. Additional information is provided below. 
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"As the liP in the flo/ Lah, I onlv did the monitoring (no/ thcfilm hodge processing) and 
I would take smears daily. I( thev were going to change manipulators thev would lay 
dmm plastic or H'iwlever 1 asked them to do. lif''e had air samJJiers going conslantlv. 
Radiation .la/c'tv H'a.1· vety important ... 

"When I started ll'orking at the SRI;;, they were lmilding rt new fuel handling machine 
(F1 1M) The old FilM still had the hroken elements in it the entire lime 1 was there. Afier 
I was off rotating slnfis. I went in one Saturdav with the crew that removed the hroken 
elements ji·om the FilM ... The uronium Fum the fi/('1 elements and the cladding I think 
went to the !lot Lah . .. 

Interviewee 166 \\ orked at SSFL in the hot cell for a short time In 1960. The following IS an 
excerpt hom that interview. 

"[worked up a/ the SSFL periodicallv in Area 4 during that period doing things like 
determining densities ofjitel clements, simulated testing ofjitel clements in one of the 
reactors, \t'orking on a scale in a hot cell, and other related octil·ities. I received a vcar 's 
worth ojmdiatio11 in the one day where I worked in the hot cell. .. 

During the 32 years Interviewee 254 was employed tc)r Atomic International. the interviewee 
worked a variety or positions at SSFL. including mechanic and Engineer in Charge. Below are 
several excerpts fl·om the interview. 

"When I later moved to the Hot Lab, I was monitored monthly hecause I was working 
with more radioactive material. There was a monitor at the entrance of the radioactive 
lab room and you were expected to monitor yourself'entering and leaving the lah. " 

"[ moved to Building 20, the Hot Lah, after my time in Building 5. That hecame my 
primmy place of work. 7/wt was a high radiation lah and Building 20 did have a 
building alarm. You had to sign in and out of' the building near the entrance. l11e health 
physics office was near the entrance os \vel/ and you H'mild go there to get a film badge 
or dosimeter hcj(Jre leaving the lobby if'you didn't already have one 011. Building 20 had 
all kinds of'harriers because there were different levels o(radiation in the building. !(you 
were in the operating gallery you didn "t have to wear any protective clothing. unless you 
were handling something that could penetrate the walls. !{you were on what we called 
the backside o{the huilding, or the service ga!le1y on thisfloor plan I have, you had to he 
fit!ly dressed with coveralls, gloves, and hoot covers. If you were "in cell" you had to add 
another set of coveralls and a re.spirator. 1l1e hot cells had 4~/()()t thick walls and 
radiological glass to keep the radiation in the cell. You also fwd to wear a respirator if 
the hot cells were heing opened or i{ you were trans{erring radioactive waste. " 

"When you came out of'the hot cells, the first thing you would do would he to take off one 
layer of clothing in the decontamination room right outside the hot cell. That top layer 
would go in a container for disposal as radioactive waste. Then you would step into the 
hot change room and take off the second layer o{ clothing. The hot lawuby was packaged 
and sent to the loading dock area and off to the hot laund1y j(Jcility where the clothes 
would be cleaned and could then be reused. So when you had two layers o{ coveralls on 
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to \\'ork "in cell .. vmt would remove one layer in the decontamination room and then vou 
~mu/d remove the second laver in the hot change room. Masks \\'ere also laundered and a 
"cold guy" tmu/d help vou take offthc mask and place it in a hagfin· /aundrv . .. 

"Once you were naked, vou lvou/d go into the shower to rinse off. There \Vas a 
monitoring dcl'ice hetwcen the hot shower and the cold change area and vou would have 
to check yourself. !(anything was picked up on the monitor you fwd to go hack to the hot 
shmt·crfhr another rinse to get any remaining radioacti1•itv offofyou. You didn 't /cm·e 
the hot shower room until the monito•· said you \\'ere clean." 

"lhe operators that had to set up equipment in the fwt cells 1mrc lots of protecti\'e 
equipment and nut!tijJ/e lavers of' clothing and g/o\'es hccausc the hot cells Here reallv 
hot and dirtv. You always l-vore a respimtor \\'ilh SlijJjJ/icd air in the hot cells. Depending 
on what you were \\·orking \\'ith. you nwv C\'cn \\'car three lavers ofcm·cra/ls in the hot 
cell. Sometimes if vou \\'ere going "in cell .. to clean the cell you would C\'e/1 wear 
raingear. 

"lhc Hot Lah fwd a hot storage room hehind the hot cell. The guy lllw ran the place, 
name redacted, \t'as a strange duck ... He(!Jre he got to the I lot Lth, there H•asn 't a 
"dedicated hackside man" at the Hot LaiJ. This \\'as a problem hccausc \H'(imnd things 
that ll'ere too hot in the hackside of the 1/ot f~ah and ther shou/dn 't hm·e been there. He 
.fixed that situation though. I don't think enough moncv H'as spent on H'aste nwnageJJu•nt 
in the early days. We didn't have dedicated n·aste lwndling like H"e had later ... In 
hindsight, things should have been cleaner and \H' should have gotten rid of waste 
faster." 

.. We fwd a hot storage and equipment room in the /lot Lah that would store things like a 
milling machine, drill press, or tools that we ncedcdfcJr operations in the hot cell. The 
work would change so we would need different tools, hut they \H're all stored in the hot 
storage. Casks would come in through a door at the north side o(thc Inti/ding, through 
the mock-up and assemh/y areas. In the case o(fite! clements, it was because they were 
too long to enter the building any other way. The si::c of the material dictated where it 
went in the Hot Lah. Meta//urgical work was done in Cell I because this in\'0/ved the 
sma//est pieces ojjitel. I had to modi/)' and hui/d a machine that vvou/d cut out sma/1 
pieces of/itel and cladding.fi·om a fitel element so we could actually work with it. Cc/1 4 
held the largest pieces of hot material, often a section o{ the fitcl rod. As jitC/ rods were 
dissected and sma//er pieces were removed f!Jr examination they were mewed into 
different cells. I remember cutting out small sections ofthefitel elementsfi·om the SNAP 
I 0 reactor for study in Ce/1 2. We looked at FeTy sma/1 pieces of{ztcl; it was too hot to 
work in large quantities. It could make the lens of a microscope go hlackfrom high levels 
o{ radiation. So we had to invent a system that a//mved us to look at ve1y small portions 
of' the .fiLe!. You didn 't need a hig piece of' something to examine it in the metallurgical 
room. 

"I ~vorked at the Hot Lab for many years on and of{ .. " 

"Waste from the Hot Lah went into casks, which were essentially lead-lined barrels that 
were sized hased on the quantity of waste and the radiation level. Casks were sent to the 
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RMDF. no11· calll'd the RM!!F. We held the casks there until we could complete all the 
paperwork nl.'ccs.wrv to ship the 11·a.1te off~sitef(Jr huri(t!." 

"As(rtr as spills go, I only ha1·e jirst-lwnd knr}\\1edgc of one spill at the I lot l~ah, hut I 
have heard ofothers. A holdup tank \\'{/S located in the hasement ofthc Hoi Lah (Building 
20), under the operating ga!lerv. and it had(/ line that came out at the north end of the 
building to a trans/('r tank. A tankcrji·om the RMDF would pump the mdioactil•e water 
ji-om the holdup lank am/ take it to the RMDF \\'here it would he put in m1 el'(tpomtor and 
reduced to sludge hcj(Jre !wing disjJO.I'ed One dav either the hose hroke or the tank 
outside the I lot Lah overflowed. I can 't remember which exactly, during the tran.lfc'r 
process and contaminated water spilled onto the asphalt. The (/,\plwlt on the north end of 
the building hecame contaminated 11·ith the radioactive vmtcr. We spent quite a hit of 
time cleaning that up. We fwd to im·ent a super vacuum that used f-IEPA filters to clean 
up the contamination. We also usedj(}{/1/1 to help clean up. We kept cleaning until \\'(' 
hrought the radiation down to acccptahlc lc1•els. Tlwt is another safetv issue that has 
changed m•cr time the acceptah/c lc'l'cl of contamination. What was acceptable then 
may not he acceptahle now. I'm sure that incident was written up in m1 incident report. "1 

"I also heard that the asp/wit hehind the loading dock on the west side ofHot Lah was a 
spill. I heard later that thcv dug dmm ahout 1 Ofeet to make sure thev removed all the 
contaminated dirt. 77wt 11·as after I fwd left though." 

"A dditiona/ lv, there was a drive1m_v along the cast side of' the Hot Lab. A I the northeast 
comer there was a I O~j(JOt high hank. Bcf(Jre the days of chemical containment. 
chemicals from the shop area of' the Hot Lah, such as trichlor, acetone, or paint thinner, 
were dumped on the ground down this hank. " 

"The RMDF stored waste, but it also stored items that were waiting examination in the 
Hot Cell. So some material was stored at RMDF until it could be examined at the Hot 
Lab, and then H'hcn it was done at the !-lot Lab it would come hack to the RMDF and 
await/ina! off~site disposal. " 

"Going hack to the Hot l~ah, anytime _y·ou ~mrked in a hot cell you had to wear two new 
film hadges. You would take off' your monthly film badge and put it in your locker and 
then sign out two newfilm hadgesji·om liP. Then when you got to the backside oj'the Hot 
Lah you would put on your two newfilm hadges and a dosimeter hefore going into the 
hot cell. The reason for this was that you knew you were going into a very hot area and 
they wanted to separate out that dailv exposure in a hot area from the monthly exposure 
where you may he working in a variety of' different areas. HP >vould add the hot cell 
exposures to the monthly exposures so they still kept track of lifetime exposures; they just 
kept the records separate(v. " 

"I was told I received the most radiation of' anyone working up there. In those days, we 
were allowed a lifetime exposure ql I 00 R and one HP told me I had heen exposed to 85 
R, the highest ol any employee. The company doctor would always monitor us and 

1 This incident was documented inlncident A0016, and is summarized below. 

40 
Redacted 



Santa Susana Field Laborator) 
Historical Site Assessment 
Final Teehnicall\1emorandum: Area IV, Subarea IISA-SD October 20 12 

document ePervrhing. .. 1 did recei1•e an exrm large dose one time "'in cell" ar the Hot 
Lah and 1 couldn't go hack in thercj(Jr a 11·hilc ... " 

According to an interviewee (255) who worked for Atomics International hom 1967 to 1985 as 
an atomic inspector and certified x-ray technician: 

"The only other building 1 H'(ts in on occ{tsion 1ms Building 4020. 77wt \\'as the Hot Lah. 
1 ne1·er heard o(anv spills in there, hut \\·hen 1 1ws in there you had to \\·ear ofilm hadge 
and a dosimeter. Jhcv remorclv handfed r{[(/ioaclin' equipment in the I lot l~ah. The 
O]Jerators looked through \\·indow.,· that \H'!"e essentially two panes o( thick glass, 
separated 30 inches apart. filled \l'ith clear oil hct11·cen the glass JHtnes. I understand that 
they 11·ould pull some file/ rods in there and usc remote handlers to pur them in a lathe, 
remove the cladding fi'om the ji1cl rods, and recloim rhe fi1el. 1 H'asn 't in there f()/· rhat 
purpose. 1 went in there to helium leak test some things they \\·ere maAing up. little 
rudioactivc materials thcr \\"C'I"e making up for t/J( Sj){tcc program. 1 rcmcmhcr running 
S(llllC helium leak tests 011 little holts ahout }i.f !o 118 inch in diameter and 1.5 inches long 
//i{[t they had driffed hofes in the end o(w:d Jmt a jiiccc o(r{[(/ioactil'C \l·ire into it hej(Jre 
;~·e!ding it closed. Jlwse ho!rs \\'ent into something dcs!in!!d/i>r outer SfHtce ... 

Interviewee 277 started working at SSFL as a Labor Ciradc 6 Technician before eventually being 
promoted to a Labor Grade 17 Technician. Interviewee 277 worked performing a variety of tasks 
in Area IV of which some time \\as spent at the !lot Lab. Belnw arc some excerpts from that 
intervie\\. 

"Thefitel rods in the canisters were stored at the radioactive materials handlingj(.Lcility 
(R.MHF) until they had cells ready at the Hot Lab (Building 020) to unclad the sodium 
.fmm the_fi,el rods. They mmld open up the bundles at Building 020. We would hnver the 
haskets into thefloor muffs at the RMHF. Note that at !lw !-lot Cell Building 020 would 
ahntys clean up the cells used in each project and rhcn paint rhe cells in order to keep the 
Rad contamination dm\'JJ in each cel!for the next project. " 

"We would bid on contracts for receil·ing {ztel rods fi'om other sodium reactors such as 
!-Iafiam. The cladding and bonding would he renuwed at Building 20. The fitel rods 
stored in casks had water in them fi'mn the leak test. There were 7. 8. or 9 bundles in 
each cask. We would take the lmndlcs out of the cask and make sure there was no water 
on the hund!es, there n•ould he water remaining in the cask·· not a lot. maybe a couple of' 
gallons. We had to he carefit! ({there was any water in the cask because it would he very 
hot. We wore film badges and dosimeters. We would wear the dosimeters on our heads 
and arms. They had hecn using dosimet1y fin· a good 10 years beji"Jre I started work 
there. " 

"(Regarding disposal of' rad waste to .floor drains or toilets) Unless somehody had 
something against the company, it would Oll~V have happened by accident or neglect; it 
was never done intentionally. I do know that Buildings 5 and 24, the Hot Lab. and RMHF 
had radioactivity in the drains. The system could easily he breached. 1 Also the HEPA 

1 The meaning of this interviewee statement is unknown. 
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\'ents \\'ere radioactive. hut they H'ou!d get h!ocked and then taken out later lt'hen we took 
the huilding do\!'11. .. 

.. ... and at the Hot Lah we \i'Orked \t·ith cleaning fluids hut there \\'as no procedure or 
protocol to dispose of some of the chemicals. The mechanics \!'0/tld put some of it in a 
coffi..'e can and when they 1vere done. I think the mechanics would just pour it on the 
ground .. 

Interviewee 280 worked for Atomics International fi·om 1959 until 1968 as a Senior Mechanic. 
primarily at Building 4020. and had the following to say: 

"A I the Hot /,ah. ll'e would receive reactors and \\'ork onji!CI.I used at the SSFL as \·vel! 
a.1· hv other companies, which included e.Yamining the jite!, wke the elements apart, 
dec/ad, and test. 711ere were no releases at the Hot Lab. The I lot Lah contained frmr 
cells. lhe Font parr of the Hot Lah \Hts safi.' .fi-mn rodiologiml exposure, and hot items 
were handled lwhiJl(/ walls with mechanical arms. The hack room was \!·here exposure 
\Hts a concern. 

"All the rods in the SRE had to he taken apart at the Hot I~ah, hut most \!'ere intact as 
\'erv .fi..'w _/(tiled or broke apart. I was im•oh•ed \t'ith the cleanup. \\·hich included taking 
things apart to clean and decontaminate. " 

Radiological Incident Reports: There have been several incidents associated with Building 
4020 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table. when available. Summaries of all available incident reports are provided in 
Attachment A. 

Incident Date of 
File Name Incident 
A0002 8/26/1959 

AOOOl 12/5/1959 

A0392 4/14/1960 

AOOOJ 4/18/1960 

Building 4020 Incident Report Summary 

Location of Incident Isotopes 

CDIIC 

CDIIC 

CDHC DECON 4 

CDIIC 

Mixed Fission 
Product 
Mixed Fission 
Product 
Mixed Fission 
Product 
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I lot Cell Door Ramp Fell Striking An 
Emplo) <:CS Hand. 
Radioactive Liquid Spilled During 
Vendor Pickup. 
Weekly Radiation Limits Exceeded. 

Irradiated SRE Fuel Slug Placed In An 
Employees !land. 
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Building 4020 Incident Repor·t Summary (continued) 

Incident Date of 
File Name Incident 

i\00 II 5!1211%1 

i\0505 5/2011961 

i\0147* 5 21' 1% I 
*This 
incident is 
the same as 
i\0505 
abo\ c. 

A0283 6 2.'1961 

;\()() 12 6/19/1961 

i\0317 51911962 

i\0016 5 31 1962 

i\00 18 9/-111962 

i\0020 12/511962 

i\0021 1/25/1963 

A0433 5/8/1963 

i\0022 7/2/1963 

i\0316 7/8/1963 

i\0027 9/2511963 

i\0024 9/2611963 

A0025 9/26/1963 

A0026 I 0/9/1963 

i\0031 3/20/1964 

i\0551 6/81196-1 

A0443 6/16/196-1 

A0338 7110/1964 

A0554 7/23/1964 

Location of Incident Isotopes 

CDIIC Mi,.ed I ission 
Product 

CDIIC Mi,.cd Fi,;sion 
Product 

SLRVICI CiAI.IXRY Mi,.ed I i'Sion 
Product 

CI.LL 3 Mi,.ed I i,si'''' 
Product 

CDIIl" C1 & D2 rv1i,.ed I i ,,j,,n 

Product 
·-· 

CFLL 4 Mi\.cd l:i·~ .... :ldl 

ProclL•.t 
NOR Ill 1',\J) DIZAI"- 1\·li"cd I· i,,[on 

Prhduct 

CDIIC 01' CiA! Mi,.ccl!-i,,ion 
Produ•:t 

ALL Mi,.ed I iss ion 
Product 

CLLL 3 Mixed Fis,ion 
Product 

CDIIC MOCI\.-UP Mi,.ed 1-is:;ion 
l'rodu:t 

RADIOACTIV 1• 
STORMd YD 

RIIIL & OFF SIIF Mixed J-i,;,ion 
Product 

CELL 3 Mi,.ed Fts~iGn 
Product 

DECON/CELL 3 Mi,.cd Fi,sion 
Product 

CELL 3 Mi,.ed Fi-.;o;ion 
Product 

CELL 2 Mi,.ed Fission 
Product 

OP GALLERY Mixed Fission 
Product 

CDHC SLi\ VE SHOP Mixed Fission 
Product 

CDIIC OP GALLERY Mixed Fission 
Product 

SERVICE GALLERY 

COliC CELL 4 Mixed Fission 
Product 
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Description of Incident 

llnsa!C llandling orB or F Cask. 

Personnel Contamin;itcd During \\ aste 
Trans!Cr Operations. 
l·:mpk>)ec Contamin<Itcd Whik 
Loading Waste Bo". 

Fmplo) ee !:"posed I o .\ irhorne 
;\cti\ ity \\"hen SuppliL·d .\ir hose \\as 
Pinch-:d. 
Fmplo) ,e Attempted I u Inter Ver) 
II ieh Rad:aticm ;\t·ea. 

lrradictted Ft.cl Slut.' l~urned In Cell -1 
Reka,im.> Radioacti\ e ( ias. 

l'ortabk Radioacti\c l.iquid I ani--
Chcrllcl\\Cd On North !'ad FlO\\ in!' To 
Surl:tce Drainaee. 
Repair ()(Fission (ias ;\nal;/.cr 
C;!uscd lligh Airborne ;\eli\ it; And 
Ccntaminaccd Personnel And Lab. 
Contaminated ShoL'S From Controlled 
Area Contaminated :'vh>o;t or I lot l.ah. 

Lmplo: ees Hanel Contaminated When 
( ilovc Tore In !lot Cell. 

\\"a"i11g Mop Swung Through 
C'ontwl!t:d ;\rca l'onl<!minatcd Clean 
Area. 
Spill Of01\1RE liB 40 Coolant In 
Radinacti\ c Stora12c Yard. 
Fmplo; <:c Contaminated ( 'lothing 
During Cask Movement Out To 
Storaec Y arc!. 

i\ l-ire Occurred During Dissolution Of 
NaK From Fuel Dccladdine In Cell 3. 

NaK And Alcohol Fire During 
Clcanino Of Fission (ja,; Monitor. 

E"pl'stm: !\hove Guidelines During 
Cell Clean Up. 

l J ncontn,Jied Furnace Left On 
Overnight Burning Cell Equipment. 

Fire Suppressing Nitrogen Purge Of 
!lot Cells Generated Airborne ;\ctivitv. 

Unauthorized And Unprotected 
Employee Contaminated By 
Contaminated Equipment. 

Fuel Element Elevated In Cell Causing 
Radiation Streaming Thru Slave Ports. 

Outer And Inner Doors To Airlock 
Open At The Same Time. 

Contaminated Employee Was Deconed 
By Medical Dept. 
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Building 4020 Incident Report Summary (continued) 

Incident Date of 
File Name Incident 
/\0354 X/27/1964 

;\0415 9/3/1964 

/\033 7 I 0/15/1%4 

;\())74 II I I X/1964 

/\0033 11/26/1%4 

/\0034 1217/1%4 

/\0035 5/27/1%5 

;\0037 7/16/1%5 

/\0441 8/12/1%5 

/\0038 9/21 11'>65 

/\0039 2/2/1966 

/\0040 2/2411966 

/\0042 8116/1966 

/\0044 12/31/1966 

/\0607 1/28/1967 

/\0613 4/6/1967 

/\0617 511711967 

/\0619 6/10/1967 

A0046 8/21/1967 

/\0047 10/11/1967 

/\0627 I 0/30/1967 

Location of Incident Isotopes 

01' Ci/\LLLRY Mi.,cd Fission 
Product 

('[)!I(' ('11.1 I M i '\cd Fission 
Product 

Sl RVICI' Ci;\ILIRY ['vi i'\cd Fission 
Product 

CDIIC Cl.l.l. 3 rvti,cd Fission 
Pmduct 

NORTIII'/\D Mi'\cd Fission 
Product 

STORACil YARD 

UP (i;\LLLRY rvt ixcd Fission 
Product 

01' Ci/\LLI RY Mi'\cd Fission 
Product 

/\JilL YARD Mi,cd Fission 
Product 

01' GALLI RY Mi:-.ed Fission 
Product 

MET/\LOGR/\PII RM Mi,cd Fission 
Product 

SER V GALLERY Mi'\ed Fission 
Product 

/\LL OF /\IIIL 

RM 139 l'ml4 7 

SER Ci/\L /\I IlL Mixed Fission 
Product 

/\IIIL CELL 3 Mixed Fission 
Product 

!\IIIL GLOVE BOX PMI47 

AIIIL GLOVI: BOX PMI47 

RM 139 GLOVE BO l'ml47 

RM 139 Pml4 7 

/\I IlL Mixed Fission 
Product 

44 
Redacted 

~ ~- -

Description of Incident 

lligh Airborne Activity Resulted /\Iter 
Loss 01' E'\haust Controller. 
In-cell Work Resulted In 1::-.posurL' 
/\hove (iuidelines And Employee 
c:ontamination. 
Employee Became ( 'ontaminated 
While Bac:l'.ine Shicldinl' Blanket. 

Exit Sun C) From Cells Re\ealcd 
Speck Contamination. 
Radioactive liquid Transfer Tank \\~as 
Over Filled And Contaminated Outside 
/\rca. 
Radioacti\e Material Ston:d In Yard 
Creating Radiation Lc\cls ;\hove 
(iuidclincs. 

lligh Airborne Activit) During 
Dccladding NaK Bonded llranium 
Carbide Fud 
Disintegrated luel Deposited In Filter 
\\'as Spread During RccO\ cr). 
Rain Water From One \\'a) Wasil: 
Cask Dumped In Clean /\rca 
Contaminating (iround. 

Cell Purging With N itrogcn Caused 
llieh Airborne Activit\. 

Extremity Exposure /\hove Guidelines 
From Picking lip lrradiatt:d Fuel 
Sample. 
Maintenance or contaminated Uox 
Machine Resulted In lligh Airborne 
Activity. 

Failure Of Emcrgenc) 1\m cr 
Generator Caused Increased Airborne 
Activity. 

Fabrication or lie at Sources t 'aused 
Extremity Exposures /\hove 
Guidelines. 

Contamination Tracked From Slave 
Shop To Service Gallery /\nd I lot 
Shop. 
Fire Occurred In Cell 3 During Cutting 
Of Metallurgical Sample. 

Promethium Glove Box Transfer 
Caused High /\irhome Activity And 
Nasal Smears. 

Waste Removal From The Promethium 
Glove Boxes Caused Iligh Airborne 
ActivitY. 
Extremity Exposure Above Guidelines 
During Fabrication or Heat Sources. 

Ingestion Of I'm 14 7 During Clean Up 
Operation. 
AIHL Radioactive Drain System 
Plugged Up And Flooded Controlled 
Areas. 
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Building 4020 Incident Report Summary (continued) 

Incident Date of 
File Name Incident 

A0050 7/22/1970 

A0051 IOill/1970 

/\0052 5/19/1971 

/\005~ 7/29/1975 

/\0060 9/30/1977 

/\0067 ~/25/1978 

/\0069 51311978 

/\0076 219' 1979 

/\0088 8/21/1981 

/\0092 10/20/1981 

A0094 12118/1981 

AOIOl 3/22!1982 

AO I 04 6128/1982 

A0105 7/13/1982 

A0325 8/1611982 

AOilO 10/11/1982 

A0112 12/22/1982 

A0262 4/21/1983 

AOI20 7/15/1983 

A0119 8/8/1983 

/\0118 10/11/1983 

A0122 1/30/1984 

Location of Incident Isotopes 

<TIL 3 All II 

01' (iALLI RY ;\Jill 

DITON ~/\JilL 

CELL 2 ,\1111 

BASIMI.NT 

DECON 2 

DI:CON 2 STILl 

DECON 2 

HOT SHlR/\Cil: RM 

MOCK-liP RM 

AIR LOCK 

CELL I 

D 4 AND AIRlOCK 

DECON 4 

LIQUID WASTE Bl. 

DECON 4 

DECON 4 

MBA 54 

ALPIIA BOX D 4 

DECON 3 

CELL 3 FACE 

RIIIL 

Mixed Fission 
Product 

Ra Th 

Mixed Fission 
Product 

Kr 85 

Mixed hssion 
Product 

Mixed l·ission 
Product 

Mixed Fission 
Product 

Mixed I ission 
Product 
Mixed Fission 
Product 

Mixed hssion 
Product 
Tal82 

Mixed hssior: 
Product 

Mixed hssion 
Product,Ta 

Mi:-..ed Fis,oion 
Product 

Pu/Mixcd 
Fission Product 

I'll 

l'u/Mixed 
Fission Product 

Mixed Fission 
Product 

Mixed Fission 
Product 

Tal82 

45 
Redacted 

Description of Incident 

Small Alcohol hrc During 
Disassembly or NaK Bonded FUL'i 
Element. 

lli!'h Airborne Alarm Alter I lours Due 
I o Increase In Natural /\eli\ it\. 
;\ f'v1ajor l-ire Resulted During Draining 
O!"NaK Tank In lkcon ~-

SRI" Fuel Slug Partial!\ Burned 
Releasing Radioacti\ e ( i~h And 
( 'ontamination. 

l"ai!un: To Compl) With RcquirclllL'nts 
(';;used ('ontamination ()j"J~asemL'nt 
J·Jpor. 

I mploycc Contaminated \\ ith 
( 'onccntratc From Sochtt~i I lil'L'sti<JIL 

,\ li\e [VIinutc Alcohol I.'"P'>ratnr Fire 
I In lkcon 2. 

;\lcPhol Distillation S;,.t-:m SpiikJ 
Contaminatinl' EmpJo, ee. 

Bags or Radioactive Waste Were 
Broken During Loadin!-' Rclcasin~ 
( 'ontamination. 

Loss or control Resulted In 
C\>ntaminated Ladder In Clean /\rca. 
One Rad Pac Pin Tossed In 
RadiDactive Waste. 
Zirconium Fuel Pin Cladding Fines 
1!-'nitcd C:ausin!! llieh Airborne. 

Working T\\o Projects Rc:sulted In 
ExtremitY Exposure Abo\ c Guidelines. 

L!uh: Crimping Seal Rc:sulkd In 
,\lpha Contamination or EmniO\ ces. 

RAS Alarm Respon'e At RlliL 
Radioacti\e Liquid Waste Bldg. 

Leaking (iiO\c box (jJovc Caused 
Cross Contamination Of T\\o 
EmpiO\ ccs. 

Emplo: ee Experienced A Seimrc 
While Working In Controlled /\rca. 

Incorrect ld Of Fuel Rod Resulted In 
Grams Of l'u In Excess Of Mba Limit. 

Loss Of Glove Seal During Change 
Out On Alpha Box Contaminated 
Emplmec. 

Leaking Transfer Tube Contaminated 
EmploYee And Decon Room. 

Radioactive Liquid Siphoned From 
Cell Contaminating Wide Area Of 
Building. 

Contaminated Electrode Was Worked 
On A Clean Grinder And Tracked Out 
Of Bldg. 
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Incident 
File Name 

AO 124 

AO 125 

AO 12(, 

AO I 27 

AO 128 

AO 129 

AO 130 

AO 131 

AO 133 

A0134 

AO 132 

AOI35 

A0136 

AO 137 

AO 139 

A0140 

AO 142 

i\0141 

AOI47 

J\0 148 

A0145 

AOI43 

Building 4020 Incident Repot·t Summat·y (continued) 

Date of 
Incident 

3;22/ 1984 

X'2011984 

XI2JiJ9X4 

J()IJ5119X4 

I ()128/1984 

12/6/1984 

12/ 10/1984 

121 10'1984 

12 '1()11984 

1/14/1985 

1115/1985 

2/20/1985 

3/4/1985 

3/20/1985 

6/6/1985 

8/12/1985 

I 0/4/1985 

!0/1711985 

10/25/1985 

11/411985 

11/13/1985 

I 1/2011985 

---~-·--- . -· -- -- -· --

Location of Incident Isotopes 

CELL 3 Mixed hssion 
Product 

l'ILL 3 

IJICON 3 Mixed Fission 
l'roduct 

Cl LL 3 Mixed I ission 
Product 

SLAVIC Sl!OP Mixed Fission 
Product 

CTLL I Mixed Fission 
Product 

CI:LL I fVlixcd Fission 
Product 

CELL I Mixed Fission 
Product 

CILL I Miwd Fission 
Product 

DFCON I Mixed Fission 
Product 

SLAVE SIIOP Mixed l·ission 
Product 

SHOP Mixed Fission 
Product 

CELL I Mixed Fission 
Product 

SERVICE CiALLER Y Mixed Fission 
Product 

SLAVE SilO!' Mixed Fission 
Product 

DECON I Mixed Fission 
Product 

SERVICE GALLERY Mixed Fission 
Product 

CELL 3 Mixed Fission 
Product 

CELL 3 Mixed Fission 
Product 

CELL 3 Mixed Fission 
Product 

CELL 3 Mixed Fission 
Product 

CELL4 Mixed Fission 
Product 

46 
Redacted 

Description of Incident 

Protective Cloth in)! htilure Allcmed 
Caustics To Burn And Contaminate 
J·:mplmn: 
Durin)! In-Cell Repair An Employee 
I lumped I lis I lead Drmv ing Blood. 
J·:mpln:: ec Contaminated Smcarint' 
Lo\v LcYcl Tools With lligh Level 
( 'ontamination. 
During Remote lkcnn The Alcohol 
('aught Fire. 
hnplo) ee ( 'ontaminatc:d I lands 
llandling Bag or Radioactive \\ astc. 
Failure Of Protective Clothing Seal 
Contaminated Lmployec. 
Failure or Protective Clothing Seal 
Contaminated !Cmplmce. 
I mpropcr \I nsuiting ( 'ontaminatc:d 
hnplo:: cc. 
During Decem OtTell I htremit) 
IC'\posure Exceeded Administrative 
( iuidelines. 
Bag Radioactive\\ aste Came \Jntaped 
And Contaminated !Cmployees Pants. 
!Cmplo::ec Cut linger With 
('on tam inated Screwdriver. 
Lmployce Cut Finger On Cell 4 End 
Door Ciear Shaft During Repair. 
( 'ontaminated Sharp Object Punctured 
Protective Clothing ( 'ontaminating 
Shoes. 
Contaminated Item From Cell I 
( 'ontaminated Personnel And Area 
When Opened. 
Dccon With Acid Resulted In Burning 
And Contamination OfEmplmee. 
Contaminated Puncture Wound 
Occurred During Packaging 
Radioactive Glass Wash:. 
Personal Clothing Worn Under 
Protective Clothing 13ccamc 
('ontaminated. 
Sharp Object In Cell 3 Punctured 
Protective Clothing Contaminating 
Shoes. 
Protective Clothing Leached 
Contamination Onto Ernplovee. 
Protective Clothing Leached 
Contamination Onto Emplovec. 
Protective Clothing Leached 
Contamination Onto Personal Shoes 
And Socks. 
Protective Clothing Leached 
Contamination Onto Personal Shoes 
And Socks. 
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Building 4020 Incident Report Summary (continued) 

Incident Date of 
File Name Incident 

A0144 I I /2 I i 1')8 5 

AO 146 II 22.1'J85 

AO 14') 12 110 I 985 

AO !50 I 141986 

i\0 151 21411')86 

AO 152 2 I'J I'J86 

AO 155 ·' 4iJ lJ8(l 

;\() 156 4 16'1')86 

A0165 10/28 11986 

;\() 173 3112,1987 

AO 174 7 10 11987 

AO 175 7/14/1987 

i\0177 7 /2()1 1987 

AOI78 I 0/15/1987 

AOI81 12/111987 

AOI82 12/17/1987 

A0185 6/13/1988 
AOI90 9/3011988 

AOI91 10/1011988 

A0192 11114/1988 

AOI93 1/4/1989 

A0198 6/611989 

--· 

Location of Incident Isotopes 

CELL 3 Mi:-.:ed Fission 
Product 

DU 'UN 4 Mi:-.:cd Fission 
Product 

110 IS IORMil: RM Mi.'\cd Fission 
Product 

ALL RII II 

CELL 4 

RM IJ9 

SJ:IWICF ( i,\LLJ:I\ Y 

I lOT STORi\(iF !Uvt St·90 

CFLL 4 l!/Mi:-.cd 
Fission Product 

CELL4 

CELL 2 Mi:-.:ed Fission 
Product 

CELL 2 Mixed Fission 
Product 

CELL 2 Mi:-.:cd Fission 
Product 

SERVICE GALLERY Mixed Fission 
Product 

OPERATING GAL 

SUMP PUMP 

BASEMENT ALCOVE 
CELL I Mixed Fission 

Product 
CELL I Mi:-.:cd Fission 

Product 

STORAGE RM 153 

CELL I Mixed Fission 
Product 

CELL I Mixed Fission 
Product 

47 
Redacted 

Description of Incident 

Protectin: Clothing Leached 
( 'ontamination Onto Personal Shoes 
And Socks. 
l'rotccti1 c ( 'lothing Leached 
( 'ontamination ( lnto l'crson<~l Shoes 
And Socks. 
Lmrlo~ ce Pinched I land 'v\ hik 
Lo<~din!-' Radio<Jctin~ Waste In Bo'\ 
l)ra11 inc> Blood. 
,\ Re1 ic'll or Recent Nonreport<Jblc 
lncidc·nt:; ;\t RII IL 
L(hS or Bn:athing Air Supply !luring 
Cell l.ntn. 
:VL1intenance Employee ( 'ut Finger ( ln 
1\adioactivc L'\haust PlcnutlL 
:\lcPnO'\ And Water Solution Splashed 
In he or Fmplm ce. 
In 1 cntor1 Re1 ealed ( 'hcck Source 
[\'Ji~~illll. 

Ignition ()!'Fermi Sa11 Chips !luring 
llisassctnblv In Cell 4. 
J:mplo~ ce Passed Out From I kat 
L·dmtbtion In Radioactive 
Fm ironment orCcll4. 
Fr;1plo~ ee Contaminated Wrist During 
Doriino Protective Clothing. 
l'wtcctive Clothing Seal l'ailure 
Rc:sultcd In Contamination or 
I :nnlo1 ce's Neck. 
11'\it Suney Revealed Neck 
Cont<Jmination On Emplovee. 
\\'aqe llanJling Exit Survey Revealed 
Contaminated Pants. 
Employee !'inched Finger And Dre11 
Blood While Working \\'ith 
Radioactive Shield l'luc>. 
1-:mployees Entered RAAEI' Area And 
Con lined Space \Vithout Pam its Or 
Approvals" 
Faultv Meter Alarmed Securitv Guards. 
E>.it Survey Revealed Contamination 
On Knee Alicr Cell \Vork. 
Exit Survey Revealed Contamination 
On Knee And Forearms Alier Cell 
Work. 
Employee Received Puncture Wound 
In Contaminated Area. 
Improper Seal Of Protective 
Equipment Allowed Radioactive 
Inhalation Bv Emplovee. 
Employee Exit Survey Revealed 
Contamination From In-Cell 
Operation. 



Santa Susana Field Laboratory 
II istorical Site Assessment 

<ktoher 2012 Final Technical Memorandum: Area IV, Subarea IISA-5D 
~------------------------------------------------------

Building 4020 Incident Report Summary (continued) 

-- -- - -- --~--- ~ 

Incident Date of 
Location of Incident Isotopes Description of Incident 

File Name Incident 
/\0 I 99 6/29/1989 CLLI. 2 & DIT!\ I Mixed Fission Exit Survey Rt:\t:aled (iencral Point ()f 

Product Contact Contamination. 
/\020 I 101cll989 <iL0\'1 BOX RM139 Pu Puncture Wound In Plutonium (ilmc 

Box Room. 
/\0587 12; 15/1989 Rill! ,\fRLOCK Filter l·ailun: On V<rcuum Ckann 

During Scabbling OITontaminatcd 
('oncn:tc. 

/\0205 4/18 1990 CI.LL 2 Mix.:d 1-ission Contaminated Steel Chip l'roj.:ctilc 
Product l'enl'lrated Wrist Cutting Radial ArlLT) _ 

/\0207 7/1 7/1990 CELL ' Mixed Fission l.add.:r Slid Out From lllllkr Lrnplo; cc 
Product While Sledge llammering In CeiL 

!\021 0 I 0/17/1990 SIRVICL <iAli.IRY Mixed hssil1n !\ Dropped Duct Section M isscd 
Product I :mployces But Caus.:d !\ ir·bornc 

Acti1 ity. 
/\0213 12117'1990 T468 IUDIO/\C II VI. hils.: Reading On R/\S I ktccll'r 

LIQ Bl. Caused Alarm. 
i\026 7 8126/1991 OPI·Ri\ IIN<i <i-\1 Contamination Barriers Blo11 n Out 

Into Clean Area By (irit Blaster In 
C.:IL 

/\0571 6/17/19'13 RlllL ll/\SI.MU\ I Mixed Fission J:mploye.: Became Contaminated 
Product During D&D Of RadioacliH: I xhaust 

Dut:L 
A0575 9.'15/1993 RlllL CIIL 3 Dosimeter \\' cnt 0 IT Scale During 

Work In lligh Radiation Area. 
A0662 5/10/1995 AREA IV. DICON3 Dumping Of Vacuum Catch Drum 

Without Notilication. 
A0668 4/16/1996 SS T020 Rm I cl7 Particle On Right Shoe 
A0675 3126/l 997 PARKINCi LOT Loss Of Control or Radioactive 

Material 
A0677 7/2/1997 FRISKED SHOJ: Contaminated Pipe 
A0679 8/1511997 RUBBER BOOT Rubber Boot !lad A llolc In It 
A0678 8/15/1997 LEFT !lAND Contractor Removed Pap.:r Suit 

\\' ithout Gloves 
A0689 I Oil /1997 T020 PARKIN 101 Shipm.:nt Of Clean T020 Building 

Debris Prior To State Conlirmator) 
Surve\ 

A0682 J/20/1998 South Stor. Y d Unauthorized Move or Radioactive 
Material 

_,-
I he acronym RAAI:I' cannot be defined from ;nailablc documents. On December 17. 1987_ an mc1dent occurred at a sumr rumr and 

employees entered a con lined space without the rroper rerm1ts or arrroval (Incident Report AOI X2) The origmal incident rerort rs 1dentif1cd as 
missing from Boeing's inCident Illes. No other details arc a\ a liable on tillS rncident at this time. 

Incidents of known environmental releases: 

• On December 5, 1959, radioactive liquid spilled during vendor pick up and contaminated 
the vendor's truck. The Coastwise Marine Disposal Company arrived to pick up 
approximately 2,000 gallons of liquid waste from the hold-up tanks in the basement of 
Building 4020. The truck was parked adjacent to the north loading dock of the building 
and the flow of liquid was controlled by a valve near the dock. The van was loaded with 
51 empty 55-gallon drums and lids. The wooden floor of the van was covered with a 
white powder used to solidify liquid waste, but the floor was not watertight. A long 
plank was resting on top of the drums for walking from the back to the front of the van 

48 
Redacted 
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and a long stick was used for stirring the solidifying agent into the wastewater. The first 
drum of \Vater was pumped out to the 50-gallon mark and then the solidifying agent was 
added to demonstrate its capabilities. 

When the agent was dumped into the drum, a small amount of radioactive water 
splattered out into the truck body and flooring and also onto some planks in the back of 
the open van. The vendor was directed to put some covering down in the back of the 
open van. i\ piece of plastic sheeting \\as provided and the vendors were told not to 
move otTthe plastic without removing all protective clothing and leaving it on the plastic 
sheeting. i\ bit later. a small amount of water was observed coming out of the van body 
and running onto the rear wheels of the van. Solidifying agent \\as immediately thrown 
on the floor of the van to try and soak up the radioactive water that \vas trickling down 
onto the wheels and ground. Pumping of the water was halted until a satisfactory means 
of controlling the water inside the van body was devised so that more radioactive water 
would not be spilled onto the asphalt loading pad. The \\astewater transfer was stopped 
until the degree of contamination could be determined. 

Smears \Vere taken of the truck \\heels. axle. and body and the asphalt area under the 
truck. Twent; smears were taken and averaged approximately 75 disintegrations per 
minute per I 00 centimeters squared ( dpm/1 00 cm2

) beta-gamma. The background 
radiation intensity had not risen on the survey instrument over normal levels. Pumping 
operations were discontinued until the truck and area were decontaminated to a level of 
30 dpm/ I 00 cm 2 beta-gamma. the i\ tom ics International contamination I im it for an 
uncontrolled area. The truck was wiped down and allowed to leave the area after smears 
showed the beta-gamma measurement was less than 30 dpm/1 00 cm2 (Incident Report 
AOOOI). 1 

The quantity of liquid waste that was released to the ground surface was not reported in 
this incident report. Additionally. the report does not describe any cleanup efTorts that 
were made on the asphalt surface. Resulting contamination on the asphalt surface would 
have flowed to the northeast across the parking lot into the drainage ditch on the south 
side ofG Street. 

• On May 9. 1962. a fire occurred in Cell #4 of Building 4020. Prior to the fire, an 
irradiated capsule containing uranium slugs in a stainless steel tube bonded with sodium
potassium alloy (NaK) was being disassembled in the Hot Lab. The capsule was 
separated into two pieces and during decladding of the longer piece in Cell #4 the liquid 
nitrogen supply necessary to maintain the cell atmosphere ran out. Examination of the 
fuel was discontinued and the fuel slugs were stored under amyl alcohol in a metal tray 
and covered with a metal plate. 

It was thought that a piece of partially oxidized NaK may have fallen onto the cell floor 
during the transfer of slugs to the metal tray. When the humidity in the cell increased, the 
NaK oxidized at a rate that generated sufficient heat to ignite the cell floor covering and 
the alcohol vapors outside the metal tray. Alcohol inside the tray also evaporated 
exposing the fuel slugs to air and allowing NaK inside the slugs to oxidize. Three of the 

1 Clow, H.E., Atomics International Internal Letter, Rc: Liquid Waste Removal at CDHC January 20, 1960. 
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nine fuel slugs were destroyed completely. According to the incident report. at the time 
of the fire. the only volatile radioisotopes remaining in the fuel in significant quantities 
\vere krypton-85 (Kr-85) and iodine-131 (1-131 ). A ma'-.:imum of 7.8 x I o·' micro curies 
per cubic centimeter (~tCi/cc) ofKr-85 and 1.3 x lOr' 11Ci/cc ofl-131 were estimated to 
be released through the exhaust stack. The incident report summarized that the release 
could not have resulted in significant exposure to personnel or surrounding areas 
(Incident Report A0317). 1 

• On May 31. 1962. a portable radioactive liquid holdup tank \vas being filled fi·om the 
radioactive holdup tank inside Building 4020. The operator's attention was diverted by a 
leaking pipe fitting at the bottom of the portable tank. While the operator was tightening 
the pipe fitting. the portable tank overflowed and a ma:-.;imum of 50 gallons of liquid was 
spilled. Analysis of the liquid remaining in the tank shm\ed an activity level of2.2 x I (r3 

~tCi/cc. indicating a total activity of420 pCi involved in the spill. The portable tank was 
on a concrete pad surrounded by an asphalt apron that sloped to the roadway. The spilled 
liquid immediately flowed dm\11 slope to the road and then to a drainage ditch. which 
connected to the "cold sev\ erage system:· The pattern of the spill is shown in a Building 
4020 figure included in this report (Figure 2.2.1 s). 

Decontamination procedures began immediately. Within minutes of the spill the area 
was hosed down with tire hoses to prevent any fixation of particulate matter and to dilute 
liquid already in the drainage ditch. The area was roped ofT and decontamination of the 
asphalt began with mops and brushes. Prior to decontamination smears of the asphalt and 
concrete pad were as high as 50.000 dpm. After a series of scrubbing procedures the area 
was decontaminated to the point that no detectable removable contamination was found. 
The area was then surveyed with a portable floor monitor and a 2612 G.M. survey 
instrument to locate areas of fixed contamination. 

Thitiy-seven "hot-spots" approximately 2 inches in diameter were found to have 
radiation levels in excess of I millirad per hour (mrad/hr). Levels ranged from 2 mrad/hr 
to 130 mrad/hr beta-gamma. These areas were marked with white paint and chipped 
away. Following chipping, no detectable activity remained. A survey of the drainage 
ditch with the 2612 G.M. survey instrument found no activity above normal background. 
Sixty samples were taken from the bed of the drainage ditch from the site of the spill to 
the sewage treatment facility. Contamination levels ranged tl·om less than 30 dpm to 
greater than 500 dpm beta-gamma, with an average of approximately I 00 dpm beta
gamma contamination. The ditch was sampled from the site of the incident to its entry 
into the sewage treatment facility. The contamination appeared to be evenly distributed 
throughout this 400 yard length. Surface soil samples of the ditch showed contamination 
in the amount of 0.06 micro curies per square foot (!J.Ci/ft2

) (using a factor of I 0 for self 
absorption of the sample). The entire length of the ditch was approximately I ,500 square 
feet (ft\ so it was estimated that the total contamination remaining in the ditch was 90 
!J.Ci. The incident report notes that removal of the contamination was probably not 
warranted by the contamination levels, the "narrow, tortuous and deep" nature of the 
ditch, and the fact that the ditch traversed unoccupied areas. Additional flushing was 
seen as increasing the rate of contamination in the sewer system. It appears from the 

1 Remley, M.E., Atomics International, to Levy, J. V., U.S. Atomic Energy Commission, Re: Fire in the Component 
Development Hot Cell, May 9, June 7, 1962. 
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incident report that no other cleanup was perlormed. although recommendations for 
prevention of similar incidents were made (Incident Report AOOI6). 1 

:' 

• On July 2. 1963. an area in the radioactive holding area of Building 4020 approximately 
15 feet by 3 feet was contaminated to a level of 7.4 x I 04 11Ci/cc. The incident report did 
not provide a detailed description of the location of this contamination. The llealth and 
Safety Section requested the area be decontaminated and sealed before the contamination 
spread to other clean areas. This area \Vas contaminated during a spill of '"EB 40"" fi·om 
the Organic Moderated Reactor Experiment (OMRL) cask (Incident Report A0022). 3 

• On July 8. 1963. three Atomics International employees \vorking at Building 4020 were 
contaminated while moving a cask containing radioactive \vaste material. The cask was 
transferred fi·om Cell #I to a building airlock using 2 fork lift and special lifting rig. At 
the airlock the cask was placed in clean plastic ba~s. The cask \\as then transferred to a 
clean fork lift outside the building. without chanz;ing the contaminated lifting rig that had 
been used inside the building. Three employees\' orkin;; outside the building had contact 
with the contaminated lifting rig. Because the tlFce empln) ccs were involved in different 
stages of the procedure and had continued on to other activities in the day. personnel 
contamination \\as discovered over the course or a dc1: .. One employee had to have his 
car and home surveyed as he had gone home before the contaminated lifting rig had been 
discovered. A spot of contamination was noted on the employee's shirt and his trousers 
at 0.03 mr/hr and 0.7 mr/hr, respectively: however. it was not felt that contamination had 
spread outside of Atomics International premise<; (un!ts may be incorrectly presented in 
the source document). The lifting rig was decontaminated and personnel surveys 
indicated no significant external or internal radiation exposure (Incident Report A0316 ).4 

• On September 25. 1963. a fire occurred in Cell #3 of Building 4020. The fire occurred 
during the dissolving of NaK bonding material on fuel cladding using butyl alcohol. a 
routine operation. Concurrent with the start of the fire. the operating gallery continuous 
air monitor increased approximately 400 Ci/m bcta-gamma.5 A high volume air sample 
taken in front of Cell #3 after the tire began indicated 9.4 X I o-IO flCi/cc beta-gamma. a 
factor of I 0 higher than a sample taken a short time before the fire. The fire burned a 
piece of wood. Tygon tubing, butyl alcohol. blotter paper. and the plastic boot that helps 
keep the contamination levels of the manipulator dmvn. The fire was extinguished within 
I 0 minutes using a nitrogen purge. The airborne concentrations were significant and 
bioassays of all personnel in the area at the time of the tire indicated a positive and 
significant intake of mixed fission product. lfthe cell had not recently undergone a major 
cleanup. the airborne release could have been more serious. During investigation of the 

1 Heine. W.F., Atomics International Internal Letter, Rc: Radioactil·c Spill at CDHC Bldg 20 Santa Susana, June 
13. 1962. 
2 Coonce, G.L., Atomics International Internal Letter, Re: Contamination Survcv. June 7, 1962. 
3 Lane, W.O., North American Aviation, Inc. Internal Letter, Rc: Decontamination uf'RIA Holdinf{ Area at CDHC. 
July 2, 1963. 
4 Remley, M.E., Atomics International, to Levy, J.V., U.S. Atomic Energy Commission. Re: Unusual Incident at the 
Component Development Hot Cell, July 15, 1963. 
5 It is unclear from the incident report whether the operating gallery continuous air monitor increased approximately 
400 Ci/m beta-gamma or 400 cpm beta-gamma. 
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incident it was discovered that air tlm\ in the building was below design standards in 
some areas (Incident Report A0027). 1 

• On November 24. 1964 a radioactive spill resulting from the overflow of a 500-gallon 
portable liquid holdup tank occurred in the north loading dock area of Building 4020. 
Transfer of the liquid waste fl·om inside of Building 4020 had stopped when the pump 
malfunctioned leaving the transfer tank half full. Repairs were made and pumping was 
restarted at a rate of 30 gallons per minute. The operator. unmvare the pump was 
working at full rate. was approximately 12 feet from the tank when it overflowed. The 
shutoff valve \\as immediately closed and a maximum of 25 gallons of liquid \\as lost at 
the north loading dock area. 

Analysis of the liquid remaining in the transfer line showed an activity of 2.4 x I ()" 1 

11Ci/cc indicating a total release of 2.3 x w'~ ~tCi/cc was involved in the spill. The 
radioactive liquid included Cs-137. zirconium-95 (Zr-95), and niobium-95 (Nb-95). 
Approximately 300 ft2 of cement pad and asphalt were contaminated. The spill area \\as 
outlined with spray paint and desiccant was placed in the larger puddles to control runofT 
A radiation survey indicated general levels of I 0-15 mrad/hr beta-gamma activity and a 
maximum of 20 mrad/hr beta-gamma at approximately 2 inches above the water on the 
ground. 

Preliminary decontamination efforts included scrubbing and vacuum cleaning. The gross 
contamination of the cement pad was reduced to I mrad/hr at the surface and less than 
I 0,000 dpm beta-gamma on a tape smear. Levels on the asphalt which was covered with 
a primer coat of paint were 20 mrad/hr beta-gamma. Final decontamination efforts were 
completed on December 2. 1964. A final survey showed the cement pad to have 0.3 -
0.5 mrad/hr beta-gamma at the surface. less than 150 dpm beta-gamma on a tape smear, 
and less than 30 dpm/cm2 beta-gamma on a normal smear, with three small surface 
cracks indicating 1.0 mrad/hr. A second coating of primer was applied to the asphalt and 
a maximum radiation level of 20 mrad/hr beta-gamma was embedded in the asphalt. No 
removable contamination was evident after the second coat of primer. The contaminated 
asphalt was not removed. Health and Safety determined that no further decontamination 
be performed. but the area would be routinely surveyed for future smearable 
contamination (A0033).2 

• On May 27, 1965, Cell #3 was under a nitrogen purge to accommodate the decladding of 
irradiated uranium carbide fuel. The cladding was cut and NaK oozed out. An air 
monitor at the north end of the operating gallery started to increase setting off the primary 
alarm (1,000 Ci/m) and then the upper alarm point of 3,000 Ci/m. The 12 minute air 
sample indicated 1.5 x I o-8 11Ci/cc. A second air sample taken 30 minutes after the initial 
alarm was 2.3 x I o-9 11Ci/cc. Smears taken throughout the area were less than 30 dpm. A 
third air sample taken fifty minutes after the initial alarm indicated 7.3 x I o-Io 11Ci/cc 
beta-gamma immediate count This sample was recounted 90 minutes later and was 1.4 x 
I o-Io 11Ci/cc beta-gamma. The stack monitor indicated two distinct increases in activity. 

1 Badger, F.H .. North American Aviation Internal Letter, Re: Investigation of In-Cell Fire at CDHC, November 4, 
1963. 
2 Ericson, G.I., Atomics International Internal Letter, Re: Radioactive Liquid Spill at CDHC Building 020, January 
12, 1965. 
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The maximum count rate \vas 500 Cilm or an estimated 6.5 x I o·X 11Ci/cc. The total 
gaseous release at the stack was estimated to be 0.12 mCi over a two hour period. No 
personnel or equipment contamination vvas detected (Incident Report A0035). 1 

• On August 12. 1965. rainwater from a one-way waste cask was being dumped in a "non
r<:dioactive outside storage area .. at the Hot Lab when an .. unusually large .. volume of 
water spilled out of the cask. The incident report did not provide a detailed description of 
the location ofthe incident. !\survey ofthe V\ater found it contaminated vvith 300 ~tCi of 
n!L\.ed fission product in suspensi,m. The runoff was contained and the area secured. An 
absorbent was placed on the liquid and contamination was measured up to 20 mrad/hr. 
;\ ikr vacuuming the: absorbent and scrubbing the area with .. Radiac Wash·· the 
n>ntam ination \\as brought dmv n to 0.2 mrad/hr. Contamination vvas con fined to a 3- foot 
b:, l 0-foot scctio1~ of a:.;phJlt and no personnel contamination resulted from the incident. 
It was surmised that the cask had been improperly tagged and had possible internal 
con~amination (Incident Report A0441 ).~ 

• ()n October 30. 1%7. a rudioacti\c liquid cl:·ain sy~tcm clogged. spreading contaminated 
\'-ater throughout controlled areas of Building 4020. The water was pumped into the 
i{ad ioactive Matcri,tls Hand I ir.g F ac i I ity (I~ M II F) 500-gallon transfer tank. but removable 
h::::ta contamination levels as high as 1.3 x I 0(' dpm/1 00 cm 2 remained. It was reported 
thclt all areas were successfully decontaminated (Incident Report A0627); however. 
details ofthe dccontmnination efl()rts \\ere not providcd.3 

• Oi1 May 19. 1971. there was a fire in Decon #4 during the disposal of I 00 gallons of 
!iquid NaK. vvhich contained I 00 ~tCi of mixed fission products. A hole in a tank fill line 
caused the release of about 25 gallons of contaminated NaK. which then caught fire. 
\!early all contamination was contained in Building 4020. Airborne activity and surface 
r ~1diological contamination concentrations inside the building from the event range from 
2 percent to 20 percent of permissible concentration for occupational use and the average 
concentration rele<!sed through the stack to the outside of the faci I ity was about 5 percent 
o:-thc permitted concentration for an unrestricted area (Incident Report /\0052). 

• On July 29. 1975. a single irradiated SRE fuel slug ignited and partially burned in Cell #2 
releasing an estimated 0. 77 mCi of Kr-85 gas out of the stack and resulting in the 
momentary release of airborne radioactivity to the operating gallery. The fire was 
extinguished in 20 minutes with a nitrogen purge. The incident did not result in any 
overexposure and did not constitute a reportable incident. The SRE Core I fuel was being 
prepared for reprocessing by removing all NaK from the fuel slugs. 

The planned NaK distillation proved ineffective on badly damaged fuel and a new system 
was developed in Cell #2 to heat the fuel slugs and sweat the NaK out then dissolve it in 
alcohol. The slug in question had been soaked in alcohol for several days and ignited 
when it was heated with a high intensity lamp. The continuous air monitor in the 

1 Badger, F.H., Atomics International Internal Letter, Re: Incident Report. June 25, 1965. 
2 Badger, F.H., Atomics International Internal Letter. Re: Incident Report. Non-Radioactive Outside Storage Area at 
AIHL Bldg. 020. SS. 8-12-65, August 16. 1965. 
3 Alexander, R.E., Atomics International Internal Letter. Re: Radiation Safety Unit Weeklv Newsletter for Period 
EndingNovemher4. 1967, November 10,1967. 
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operating gallery stabilized at 6.000 cpm. The stack monitor indicated 700 cpm or 6.5 x 
I o·6 ~tCi!cc going out the stack. Routine analysis of basement air samples indicated 1.87 
x lOx pCi/cc beta-gamma for a seven day period folkming the fire. This was a result of 
airborne activity released to the operating gallery being dnl\vn down the electrical 
brcezevvay into up-air dampers in the basement (Incident Report A0054 ). 1 

• On October 20. 1981. a ··clean·· ladder located in an uncontrolled area and scheduled to 
be loaned out \vas routinely surveyed and found to be contaminated. The feet of the 
ladder indicated the highest activity with 30 mrad/hr beta-gamma and 5.000 dpm/ I 00 
cm2 beta-gamma removable contamination. A general contamination level of 1.000 to 
2.000 dpm/1 00 cm2

. No signification alpha activity \\as detected. The ladder was 
bagged and placed in a controlled area. All personnel were surveyed and the facility was 
smeared. No other activity was detected. with the exception of 300 dpm/ I 00 cm2 beta
gamma in Room 139 alongside a tile cabinet. Further investigation found the ladder was 
from the radiologically-controlled service galley area of Building 4020. It had been used 
in painting Decon #4 in May 1980 and then accounting of the ladder after that time 
became vague (Incident Report A0092). 2 

• On December 18. 1981, a survey of the .. Rad Pac .. loading area of the airlock indicated 
an abnormally high reading from a low level waste can. A controlled search ofthe waste 
revealed a .. Rad Pac .. pin entangled in a Kimwipc. The tantalum-182 source pin 
measured 16.5 mCi of radioactivity. Typically. sources arc calibrated individually and 
stored in numbered holes in a lead brick. Then the specific source pins for the customer 
are grouped for sealing in capsules and remove to a storage pig. The remaining source 
pins are removed and placed in a storage vial on a Kimwipe. The vial is closed and 
placed outside the storage pig. A mechanic missed placing one pin in the vial and it 
became hidden in a fold ofthe Kimwipe (Incident Report A0094).3 

• On March 22. 1982. zirconium fuel pin fines (fine particles) from grinding of Fermi fuel 
in Cell #I reacted violently during an oxidation process and nitrogen purge resulting in 
high airborne activity in an uncontrolled area of Building 4020. Fermi fuel pins arc clad 
with zirconium. In order to recover the 25 percent enriched uranium remaining in the 
fuel the zirconium must be removed. Center-less grinding of the fuel was the preferred 
method. The grindings would be filtered from the coolant and oxidized in a furnace to 
render the normally unpredictable flammability of the zirconium fines harmless. The wet 
filter papers with wet fines were stored in a sealed tube until loaded into the furnace. The 
cell atmosphere would be reduced to less than 5 percent oxygen by a nitrogen purge. The 
furnace and fines were put under a vacuum to remove water vapor and then the furnace 
was turned on to 1.650 degrees Fahrenheit until the fines were oxidized. The oxide 
would then be placed in a storage can for analysis and disposition. 

1 Badger, F.H., Rockwelllnternationallnternal Letter, Re: Fuel SlitK Fire C'el/2, Julv 29, I975, September 29, 
1975. 
c Badger, F.H., Rockwelllnternationallnternal Letter. Re: RadioloKical Safetv Incident Report. T020. October 20. 
I98I. November 19, 1981. 
1 Badger, F.H., Rockwelllnternationallnternal Letter, Re: Radiological Safety Incident Report, T020 Airlock. 
I21 I8/8I, December 23, 1981. 
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During the incident, an .. 0" ring failed and created a loss of vacuum. allowing the .. 0" 
ring to burn. The electrical power to the operation \\as shut down and personnel were 
evacuated. Initial air samples and stw.:ars \\ere normal and personnel returned to work. 
The oxygen content in Cell #I was belm\ 5 percent so the high volume nitrogen purge 
was switched to low volume and the furnace cool down air jets \\ere started. A bit later. 
an air monitor in the operating gallery \\as checked again and showed a sharp increase in 
beta-gamma activity (~1.500 cpm). Additionally. the stack monitor shov\ed a 400 cpm 
increase in particulate activity and a ba,;ement air monitor alarmed at ~3.500 cpm. A 
dilution tan \\as started and a high volume air sample \vas taken showing 3 x Hr9 11Ci/cc. 
The nitrogen rurge rate \vas changed and the air monitor in the operating gallery 
stabilized. 

Air samples were collected through the building and analyzed. Activities were calculated 
on the basis of a one hour release. Th;; maximum release occurred in the basement. an 
unoccupied area. at 1.3 x I o-x 11Ci/cc. The m<L\.imum release in ~m occupied area was 3.4 
x I Cr'J ~tCi/cc at the face ofCcli #2. The activity in the stad. sample with a one hour base 
was 1.2 x I 0 111 ~tCi/cc. Ana!ysis of the air samples indicated Cs-137 as the dominant 
i-;otopc and possible antimot:y-125 (Sb-125). No other isotopes \\ere identified. 
Investigation found controllers on the cell purge systems were not working properly and 
cracks were noted in the radioactive exhaust ducts in the basement. The release of 
airborne activity was found to be the result of faulty controllers and activation of the 
furnace air jet cooling system while on a lm\ \olumc nitrogen purge. All operations were 
halted until corrective actions and an:,ther S<1i'dy review of the operations could be 
conducted (Incident Report A.O 10 I ). 1~ 

• On March 26, 1997. a block vvith low level contamination was inadvertently not surveyed 
and released as clean. It \Vas transferred to a radiologically uncontrolled area at the Hot 
Lab. The contaminated block (300 cpm) was discovered during a state confirmation 
survey. The block \Vas moved into a radioactive material area and the contamination was 
reduced to less than 20 dpm/cm 2 alpha, less than I 00 dpm/cm2 beta, less than I 00 cpm 
above lowest background. and less than 5 w/hr (units may be incorrectly presented in the 
source document ) above ambient background (Incident Report A06 75 ).1 

• On July 2. 1997. a block originally connected to a highly contaminated drain pipe and 
believed to be filled with concrete slurry was removed, leaking contamination onto the 
soil and asphalt. The discovery was made after an employee working in the area found 
contamination on his shoe (800 cpm). The affected area was roped off and highlighted 
for decontamination. The cause of the incident \Vas determined to be incorrect handling 
procedures for the block, which was not originally known to be connected to the 

1 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safetv Incident Report. T020- Celli. 
March 22. 1982, March 29, 1982. 
2 Badger, F.H .. Rockwell International Internal Letter, Re: Final Report Fermi Zirconium Fines Explosion Bldg. 
20, April 2, l 982. 
3 Harcombe, R., Boeing Internal Letter, Re: Incident Report. Loss of Control ofRadioactive Material. A0675. T020 
Parking Lot. 3126/97. April 9, 1997. 
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contaminated drain pipe (Incident Report A0677). Additional information regarding the 
decontamination of this area could not be located in available documents. 1 

• On October 15. 1997. it was discovered that a roll-off of scrap material from Building 
4020 was released to an outside contractor without a California Department of Ilcalth 
Services confirmatory survey. The materials in the roll-otT had been surveyed clean. the 
survey documented. and the roll-ofT released from radiological control by Rocketdync 
Health Physics. The state \Vas not given the opportunity to perform a confirmatory 
survey as required under Rockctdyne's license. A notice of violation was issued. 
Rocketdync implemented corrective procedural actions to prevent a recurrence (Incident 
Report A0689). 2 

• On March 17. 1998. four unauthorized contract personnel were loading concrete blocks 
on a flatbed truck from the radioactive materials area at Building 4020. The personnel 
were not '"radiological worker qualified'" and thus not authorized for area access. The 
'"Radioactive Materials Area'" posting boundary rope had been removed without 
authorization. A verbal stop work was issued and personnel were released from the area 
after being surveyed for radioactive contamination. All contract labor received additional 
training. and it was determined that the contract workers were allowed through control 
gates prior to the site supervisor being notified oftheir arrival (Incident Report A0682). 3 

Current Use: The building was completely demolished between 1995 and 1996. and the site 
was backfilled in 1997.~ On January 31. 2005. DOE provided a letter to Boeing declaring that 
Boeing and ORISE surveys confirmed that DOE and DHS-approved soil cleanup levels had been 
met and that the Building 4020 site was suitable for release for unrestricted use.5 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1973-1997 Annual Environmental Monitoring. According to the 1973 annual report 
for environmental and radioactive effluent monitoring, the gaseous etlluent released to 
unrestricted areas was monitored at Building 4020. Monitoring included the volume of 
the effluent releases. the average and maximum concentration (f.!Ci/mL), and the total 
activity released (Ci). The results of this yearly data arc presented in the annual 
environmental monitoring and facility effluent reports from 1973 through 
1997_67.S.L2J,4.5.6).8 

1 Deschamps, R., Boeing Internal Letter, Re: Incident Report. Contamination Found on Emplovce ·s Shoe. A0677. 
T020. 712/97, April 15, 1998. 
2 Guy, E., Energy Technology Engineering Center, Occurrence Report, SAN ETEC-CENL-1997-0001. January 29. 
1998. 
1 Schaeppi. W .. Boeing Internal Letter. Re: Unauthorized Mm·ement of Radioactit·e Material, March 23. 1998. 
4 Boeing, Document No. El D-06141, Hot Laboratory Decontamination and Dismantlement Final Report, November 
27,2001. 
5 Lopez, M., Letter Re: Release of Building 4020, January 31, 2005. 
''Moore, J.D., Environmental and Radioactive Effluent Monitoring Annual Report 1973, Undated. 
7 Rockwell International, Report No. ESG-79-7, Environmental Monitoring and Facility Effluent Annual Report 
1978, April 1979. 
8 Rockwell International, Report No. ESG-81-17, Environmental Monitoring and Facilitv Effluent Annual Report 
1980,May27, 1981. 
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• 1996-1997 Building 4020 Decontamination and Decommissioning (D&D). During the 
1996 and 1997 excavation or the Building 4020 area and the surrounding asphalt and 
concrete. Rocketdyne took 135 soil samples to verit)' that any soil left in place and used 
as backfill met the release limits at the time. According to the 2000 final MARSSIM 
status survey report which included a summary of the results as Appendix E of the 
report the only man-made isotope detected \vas Cs-13 7 with the highest detectable level 
in soil being 0.91 pCi/g \Vith an average level of 0.17 pCi/g. The location of the sample 
with the highest detectable level in soil \vas a surface soil sample located under the 
concrete slab at the southwest end of the service gallery. The report indicated that all 
samples were below the clean-up standard of 9.2 pCi/g. Soil samples \\ere taken at the 
surface and to a depth of up to 18 feet bclcm ground surface. As indicated above, when 
the excavation was backfilled. a 1-f<Jot layer of sand was placed to indicate the depth of 
excavation." 

• 1998 Boeing Soil Sample Survey. Boeing perf(xmed a soi I sample survey in 1998 to 
ensure the Building 4020 site and leach pits vvcrc fl-ee or radiological contamination. The 
survey found no radioactivity above background level'>. Measurements of activity ranges 
f:-om I ,897 to 2.194 cpm compared with an average background mea-.urcmcnt of 2,013 ± 
50 cpm. Most soil samples \vere less than the minimum detectable activity or 0.02 pCi/g 
for Cs-137. with the highest measurement being 0.21 pCi/g (Cs-137 DCCiL" is 9.2 

( '"/ ) \() p I g. 

• 1998-1999 State of California Radiological Health Branch Confirmatory Surveys. 
During the course of demolition efforts. the State of California Radiological Health 
Branch performed confirmatory surveys of Building 4020 concrete blocks and building 
debris. These surveys were performed in 1998 and 1999 because at the time of 
demolition. the blocks were found to have radioactive contamination of several surfaces 
and were decontaminated by Boeing. The survey was to determine whether the blocks 
could be released for unrestricted use as defined in the Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Usc. DECON-1. For the 
purposes of these surveys. background measurements were taken at Building 4487. The 
surveys determined the representative sample of the concrete blocks were all at 

1 Rockwell l ntcrnational, Report No. ESG-82-21. l:m·ironmcntal l'vfonitoring and Facilit1· l:ffluent Annual Report 
1981, July 15. 1982. 
2 Rockwell International, Report No. ESG-83-17. Em·ironmcntal Monitoring and Facilitv Effluent Annual Report 
1982, June 1983. 
3 Rockwell International, Report No. ESG-84-9. !:n1'ironmental Monitoring and Facilitv tj]lucnt Annual Report 
1983, March 1984. 
4 Rockwell1nternational, Report No. Rl!RD85-l23, En1'ironmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1984, March 1985. 
5 Rockwelllnternationa1, Report No. ESG-84-9, En1'ironmental Monitoring and Facilitv Effluent Annual Report 
1983, March 1984. 
"Rockwell International, Report No. R1/RD85-123, Environmental Monitoring and Facility Effluent Annual Report 
De Solo and Santa Susana Field Laboratories Sites 1984, March 1985. 
7 Rockwell1nternational, Report No. Rl!RD86-140, Environmental Monitoring and Facility Effluent Annual Report 
De Solo and Santa Susana Field Laboratories Sites 1985,April 1986. 
8 Rockwell International. Report No. RI/RD87-133. Environmental Monitoring and Facility tjfluent Annual Report 
De Solo and Santa Susana Field Laboratories Sites 1986, March 1987. 
9 Boeing, Document No. RS-00010, Area 4020, MARSS!M Final Status Sun•ey Report, October 31, 2000. 
10 Shao, J., Letter Re: Soil Sampling Results for Buildings 468 & 020 at SSFL, August 3, 1998. 
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background levels. and the results ofthe contact measurements and laboratory analysis of 
collected samples indicated activity levels below the acceptable surface contamination 
levels in DECON-1. Accordingly. the State of California recommended the approval for 
release for unrestricted usc of the concrete. 12

' 

• 1999 Rockctdync Final Status Survey. Rocketdyne performed a MARSSIM linal 
status survey in September 1999. of the Hot Lab facility and the surrounding area 
(including Buildings 4468 and 4020). According to Rocketdyne. the principal 
contaminant of concern was identified as being Cs-137. The survey report indicated that 
"no other significant isotopes were found in the environment or soil without the adjoining 
presence of Cs-137."' Soil sample analysis was performed for all potential radionuclides 
of concern. including gamma emitting radionuclides. Sr-90. Am-214. and isotopic 
plutonium. thorium. and uranium. 

The survey included a direct qualitative scan (I 00%) for surf~1ce gamma exposures. 
ambient gamma exposure rates at I meter above the ground. and soil sampling. The 
survey concluded that the site was acceptable for unrestricted use and could be released 
without radiological restrictions. 

The report summarized that the average surtacc exposure rates were 2.3 f.!R/hr for Class 
I. 3.2 flR/hr for Class 2. and 2.3 flR/hr for Class 3 . .J The NRC limit was 5.0 flR/hr above 
background. The average ambient exposure rates ranged fi·om 0. 7 to 1.4 flR/hr. where 
the NRC limit was also 5.0 flR/hr above background. The nominal background exposure 
rates were measured at locations surrounding the Building 4030 area. The average 
background was 13.3 f.!Rihr.:; 

Soil samples for Cs-13 7 showed an average level of 0.22 pCi/g and a maximum of 4.8 
pCi/g. The Cs-13 7 derived concentration guideline limit (DCGL") was identified in the 
survey report to be 9.2 pCi/g above background. Soil samples for Th-228. Th-230. and 
Th-232 showed a maximum of 2.86 pCi/g, 1.38 pCi/g. and 2.68 pCi/g, respectively. The 
DCGL11 for Th-228. Th-230. and Th-232 was identified in the survey report to be 5 pCi/g 
for each.6 

There were thirteen Pu-238 analyses. four Pu-239 analyses, one U-238 analysis. and one 
Sr-90 analysis. According to the survey report. plutonium results appeared somewhat 
elevated in comparison to the expected background levels. The Sr-90 sample was 
significantly higher than background at 22 pCi/g. While re-analysis of the same indicated 
0.54 pCilg. the area was remediated. The survey did not indicate the area requiring 
remediation or how the area was remediated. Rocketdyne requested reanalysis of the 18 

1 Lupo. Roger, Con{lnnat01y Survev of Building T020 Concrete Blocks and Other Building Debris, Santa Susana 
Field Laborat01y, September 17. 1998. 
c Lupo, Roger, Confirmation Survey ofBuilding T020 Concrete Blocks and Other Building Debris. Santa Susana 
Field Lahoratorv. March 26, 1999. 
1 Lupo, Roger, Confirmation Survey of Building T020 Concrete Blocks and Other Building Debris, Santa Susana 
Field Laboratory, September 27, 1999. 
4 According to the report. the average surface background level of 15.4 fJR/hr was subtracted from the maximum 
surface exposure level to establish the above-listed results. 
5 Boeing, Document No. RS-000 I 0, Area 4020. MARSSIM Final Status Sun·ev Report, October 31, 2000. 
6 Boeing, Document No. RS-000 I 0, Area 4020. MARSSIM Final Status Survey Report, October 31, 2000. 
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samples and the re-analysis showed most samples to be either non-detects. or 
significantly less than the original set ofresults. 1 

• 1997, 1998, & 1999 ORISE Verification Surveys. On the dates of October I. 1997. 
September 28. 1998. and October 28. 1999. ORISE performed a verilication survey of 
Building 4020 and the surrounding area (including Building 4468 and 4720). The 
surveys were performed during three phases. Building 4020 had not been completed 
rcmcdiatcd during Phases I and II ofthc surveys in 1997 and 1998: h(mever. Rocketdyne 
requested the surveys to be performed on the building footprint and septic trench to allow 
the areas to be back tilled prior to the start of the rainy season. The final survey used the 
tina! status survey methodologies contained in MARSSIM. classifying areas ofthe site as 
Class I. 2. or 3 based on the history ofradioactivc materialusc. 2 

During Phases I and II of the veritication survey. the measurements and sam piing 
locations were referenced to a I 0-by-1 0-mcter grid system established by ORIS E. 
During Phase IlL the grid system had been modified to be consistent with Rocketdyne's 
established 200-by-200-foot grid system. 

The survey included a I 00 percent direct surface scan Cor gamma activity of the entire 
former Building 4020 f~1cility. The survey also included exposure rate measurements at 
one meter above the surface at 26 locations. and soi I samples vvere collected tl·om a total 
of 42 locations within the former Building 4020 land area. Samples and data were sent to 
ORISE's ESSAP laboratory in Oak Ridge. Tennessee. for analysis and interpretation. 
The radionuclides of interest. according to the report. \vere uranium and mixed fission 
and activation products: however gamma spectra were also reviewed for other 
identifiable photopeaks. Composite samples IJ·om the Phase I survey were analyzed f()r 
strontium and isotopic plutonium.3 

The survey report concluded the site satisfied the DOE guidelines for release without 
radiological restrictions. The surface scan did not identify any locations of direct 
radiation in excess of--ambient background levels," which had been measured previously 
in 1996. The exposure rates. including background. ranged from I 0 to 18 flR/hr 
compared to a background level of 14 flR/hr. which was reported to be below the NRC 
limit of 5 flR/hr above background and the DOE limit of 20 ~tR/hr above background. 
The report did not provide information to indicate how the background level of 14 fliVhr 
had been determined for the SSFL.4 

Minimum detectable concentrations of the following radionuclides were detected in soil 
samples: Am-241. Co-57, Co-58, Co-60, Cr-51. Eu-152. Fe-59, Mn-54, Sb-124. U-235, 
Sr-90. Pu-238, Pu-239, and Zn-65. Cs-137 ranged from less than 0.1 to 0.4 pCi/g in soils 
and Ra-226 ranged from less than 0.4 to I .2 pCi/g. Th-232 ranged from less than 0.9 to 

1 Boeing, Document No. RS-000 I 0, Area 4020. MARSSIM Final Status Sun•ey Report, October 31, 2000. 
2 ORISE, Document No. ORISE 2000-1524, Verification Surveyfor the Land Area Formerly Supporting the Hot 
Laboratory. Santa Susana Field Laboratory, The Boeing Company. Ventura Countv. California, December 2000. 
3 ORISE, Document No. ORISE 2000-1524, Verification Sun·eyfor the Land Area Formerly Supporting the Hot 
Laboratory, Santa Susana Field Laboratory. The Boeing Company. Ventura County. California, December 2000. 
4 ORISE, Document No. ORISE 2000-1524, Verification Sun,ey for the Land Area Former~y Supporting the Hot 
Laboratory. Santa Susana Field Laboratory, The Boeing Company, Ventura County, California, December 2000. 
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1.8 pCi/g and U-238 was detected at concentrations less than 2.3 pCi/g. All four of the 
above radionuclidcs measured below their respective guidelines. which were reported to 
have been approved by DOE and the State of California. These guidelines arc presented 
in the table belm\ as provided in the 2000 survey report: 1 

Generic Limits for Soil and Water 
Santa Susana Field Laboratory (ORISE, 2000) 

... 

Radionuclidc 
Soil Guidelines Water 

(pCi/g) (pCi/1) 
Am-241 5.44 1.5 

Co-60 1.94 200 
Cs- 134 0 0 0 75 _)._)_) 

Cs- 13 7 9.20 110 
Eu-152 4.51 840 
Eu-154 4.11 570 
Fc-55 629.000 9.000 
II-:l _) 1.900 20.000 

K-40 27.6 290 
f'dn-54 6.11 2.000 
Na-22 2._1 I 480 
Ni-59 151.000 26,000 

Pu-2_18 37.2 1.7 
Pu-239 33.9 1.6 
Pu-240 33.9 1.6 
Pu-241 230 80 
Pu-242 35.5 1.6 
Ra-226 Sand 15" 4.1 
Sr-90 36.0 8 

Th-228 5 and 15'' 6.8 
Th-232 5 and I" 2.0 
U-234 30) 

L!-235 JOb Total uranium 20' 
U-238 35b 

. - -·'DOL Order 5400.5 lumts were proposed() p( Jig averaged over lirst I) em of soil depth and I) p( Jig awraged owr 15 em layers 
belo\1 the top I 5 em 
bCienerally more conservatl\'t: NRC l1m1ts for uramum 1sotopes \\·ere proposed 

• DJ-IS performed verification sampling in October 1999. However, the research team has 
been unable to find the report detailing this sampling. Therefore. the results of this 
sampling effort are unknown at this time. 

Radiological Use Authorizations: Building 4020 was included in Special Nuclear Materials 
License No. SNM-21. The first license issued by the U.S. Atomic Energy Commission (AEC) 
for the SSFL site was Special Nuclear Material License No. SNM-21. License No. SNM-21 
authorized Atomics International Division of North American Aviation, Inc. (Atomics 
International) to receive and possess 50 grams of uranium enriched in uranium-235 (U-235) for 
use in fission counter tubes. License No. SNM-21 was amended eight times to increase the 
number and type of nuclear materials that could be handled at the Canoga Park and SSFL sites. 

1 ORISL Document No. ORISE 2000-1524, Verification Survey for the Land Area Formcrlv Supporting the Hot 
Laboratory. Santa Susana Field Laboratory, The Boeing Company, Ventura Countv, California, December 2000. 
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This license was terminated on September 27. 1996. The license required that all potentially 
contaminated liquid effluents fi·om Huilding 4020 be analyzed prior to discharge. 1 ~ 

Former Radiological Burial or Disposal Locations: As indicated above. during initial 
construction. the facility radioactive drain was connected to two 500-gallon holdup tanks that 
were located in the north end of the basement. One of the tanks was designed for high-level 
waste and the other for low-level waste. Fallowing an incident whereby these tanks overflowed. 
the system was modified by removing the 500-gallon tanks and the installation of the 3.000-
gallon tank in Building 4468 in around 1970. After the new system had been put into place. the 
contents of these sumps were pumped into the Building 4468 holdup tank. discussed below.1

•
4 

Available documents. to date. have not provided information regarding the disposal of the two 
tanks located in the basement. Building 4468 was located to the east of the Hot Laboratorv at the 
perimeter fence line.' 6 ~ • 

According to the 1984 license t-cne\\al application. an attempt was made to absorb or solidify all 
highly contaminated waste in the cell at the time of generation. The license renewal application 
indicate~ that --suitable materials .. including Bentonite clays \\tre used to form solid waste. /\sa 
result ... most of the tank contents .. \\as generated during decontamination. using water. !\ weir 
box was used to catch large particles prior to their entering the holdup tank. 7 In Cell I. the 
metallographic cell. highly acidic and basic solutions were used. A 5-gallon baftle tank 
separated coarse particles from the liquid prior to release to the holdup tank. 8 

Solid \\astes that remained after the decladding of spent reactor fuel for the DOE was sealed in 
drums and shipped to the RMHF f(x handling and ultimate disposal at an authorized burial site. 
Contaminated solid wastes from other licensed activities were accumulated in drums and 
disposed of by shipment to a burial site authorized by Rockwell or were returned to the customer 
for burial under their license.9 The frequency of the movement of the drums to the RMHF is 
unknown and documents do not provide information to indicate where the drums were stored 
prior to removal from Building 4020. 

Aerial Photographs: In 1952. the area comprising the future Building 4020 area is agricultural 
land. Beginning in 1957, the area surrounding the future Building 4020 locations is becoming 
developed. By 1959 the building is present and is surrounded by possible outside storage to the 
north of the building and outside storage to the west of the location at the location of the hold 
yard for incoming casks. A parking lot is located south of the building and the building is 
bordered on the east by 24th Street. Few changes are visible in 1965 and 1967 with the exception 

1 U.S. Nuclear Regulatory Commission, Materials Ucense, SNM-21, September 15, 1977. 
: U.S. Nuclear Regulatory Commission, NUREG-1 077. Environmental Impact Appraisal j(1r Renewal uj'Special 
Nuclear Material License No. SNM-21, June 1984. 
' Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
4 Boeing, Document No. RS-000 I 0. Area 402 AfA RSSIM Final Status Survey Report, October 31, 2000. 
5 Boeing, Document No. RS-00010, Area 402 MARSSIM Final Status Survey Report, October 31, 2000. 
6 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
7 Rockwell International, ESG-82-33, Health and Safety Sectionsfor Renewal Application of' the Special Nuclear 
Materials License SNM-21. Docket 70-25, Issued to EnerA_'V Systems Group of' Rockwell lllternatiunal, June 5, 1984. 
8 Rockwell International, ESG-82-33, Health and Safety Sectionsfor Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25. Issued to Energy Svstems Group of Rockwell International, June 5, 1984. 
g Rockwell International, ESG-82-33, Health and Saf'ctv Scctionsfor Renewal Application of the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Systems Group ofRockwe/1 lntCJ·national, June 5, 1984. 
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of the presence of a trailer located to the cast of the building. By 1972. the trailer is no longer 
visible. but Building 4468 has been constructed to the cast of the building. The aerial 
photograph interpretation makes note of the presence of a possible horizontal tank and possible 
vertical tank north of Building 4020. These remain \'isible in 1978. as well as the continued use 
of the western side ofthe building for outside storage. In 1980. at the northwest corner ofthe 
building. outside storage is visible with possible staining of the pavement. The area remains 
unchanged until 1988 when increased operations are visible surrounding the building. Numerous 
vehicles arc located at the parking lot. outside storage is visible to the west and north of the 
building. and a trailer is located on the cast side of the building between Buildings 4020 and 
4468. By 1995 the area surrounding Building 4020 docs not appear to be very active. with the 
exception of crates located at the nortll\vest corner of the building and the presence of some I ight 
outside storage activities at the southwest end of the building. The building is reported to have 
been removed between 1995 and 1998. and by 2005 the area has been leveled and is vegetated. 1 

Radionuclides of Concern: Building 4020 handled a number of radionuclides including 
uranium. plutonium, thorium. and promethium. Decay products fl·om U-235. U-238. and Th-232 
decay chains include Th-234. Th-228. Ac-228. Ra-226. Pb-214. Bi-214, Pb-212. Bi212. and Tl-
208. In addition, H-3, Sr-90. Cs-137. Na-24. Co-57. Co-60. Eu-152. and Am-243 would have 
been formed. All radionuclides of concern listed. with the exception ofNa-24 and Co-57 (due to 
relatively short half-lives). are included in the EPA August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV. Table 3.3 presents a summary ofradionuclidcs of concern. 

Dt·ainage Pathways: Historical photos indicate that surface water run-off from Building 4020 
Jlowed either into the ditch on the south side of G Street or into the ditch on the south side of .l 
Street. Currently, the majority of the surface water run-off drains to the north-northeast, into the 
ditch on the south side ofG Street. then east into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4020 area is Class I because of previous site usc. incident reports, and radioactive 
material use during building operations. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4020 area. As 
discussed above, there were numerous radiological incidents at Building 4020 and documented 
evidence of radiological releases. 

In addition, previous characterization studies for the Building 4020 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. 
Additionally, characterization was not conducted to delineate the extent of contamination 
consistent with the DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is 
recommended for the Building 4020 area. This includes the following Building 4020 areas and 
appurtenances: 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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• The former Building 4020 footprint is recommended for sampling to characterize the 
existing fill material and the underlying soil (> 18 feet below ground surface). 
Specifically. sampling locations should be focused to areas\\ ith the greatest potential for 
release such as in the vicinity of former hold up tanks. sumps. and drain lines. 

• The former location of the leach field and septic tanks arc recommended for sampling. 

• The western boundary of the Building 4020 footprint and the boundary of the paved areas 
to the west of the building arc recommended f()r sampling. These areas were known to 
be contaminated as a result of the handling of casks and other storage containers that 
\HTe transported into and out of Building 4020. 

• The alignment of the former pipeline leading from the Building 4020 basement through 
the transfer tunnel to Building 4468 should be sampled for potential residual 
C\1ntamination. Like the Building 4020 footprint. the transfer tunnel was removed during 
demolition of the building and the area was cxcavatc:d to a depth of between I 0 and 18 
feet. The area was subsequently backfilled. 

• !\erial photographs indicate the presence of stains at the northwest corner of the Building 
4020 area boundary. This area. if not disturbed during demolition activities. may show 
elevated levels of contamination. 

• As a result of documented releases of radioactive materials outside of the building, the 
drainage channels along G, .J, and 24th Streets arc recommended for sampling. Surface 
\\ater run-otT from Building 4020 flowed either into the ditch on the south side of G 
Street or into the ditch on the south side of .I Street. 

• The former paved areas to the north of the former building are recommended for 
sampling. As was documented in incident report AOO 16. on May 31, 1962, a portable 
radioactive liquid holdup tank was being tilled from the radioactive holdup tank inside 
Building 4020 when the portable tank overflowed and a maximum of 50 gallons of liquid 
was spilled. The spilled liquid flowed down slope to the road and then to a drainage 
ditch. A similar incident occurred on November 24. 1964. when a radioactive spill 
resulting from the overflow of a 500-gallon portable liquid holdup tank occurred in the 
north loading dock area of Building 4020. A maximum of 25 gallons of liquid was lost at 
the north loading dock area and resulted in contamination of the immediate area. 

2.2.2 Building 4468 Area 

Site Description: The Building 4468 area includes Building 4468 and the surrounding area. 
Constructed in approximately 1970, Building 4468 housed a 3.000-gallon waste holdup tank that 
was connected to Building 4020. Other buildings within the vicinity of Building 4468 included 
Building 4020 to the west and Building 4055 located to the east across 241

h Street. Figures 
2.2.2a through 2.2.2g provide a current photograph and the best available building-specific 
drawing(s) and photographs that the research team could find. Plate I presents a summary of all 
identified features for this site. 
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Octo her 2012 

Building Fcatm·cs: Building 4468 \Vas located adjacent to and at a slightly lmvcr elevation than 
the Hot Laboratory building. Building 4020. It was a I 0-foot by 22-toot by 20-t()ot aboveground 
cindcrblock building with a steel roof. The building also consisted of a 12-foot below-grade 
structure of poured concrete. During operation. the building was prone to occasional 
groundwater seepage that would fi II the facility sump and overflow onto the floor. 1 

The building housed an underground 3.000-gallon liquid waste holdup tank connected to 
Building 4020 thru a radioactive drain system. All of the radiologically controlled areas within 
Building 4020 were connected to the drain system that terminated in the Building 4468 holdup 
tank (sec Figures 2.2.2b and 2.2.2d). The Building 4020 radioactive drain system consisted of 
several drain lines that drained each of the controlled areas, including the hot cells. 
decontamination rooms. service gallery. hot support rooms. hot change room. and basement. 
The system was an all-butt-welded stainless steel piping system that joined in the basement and 
flmvcd through a double-walled pipe to the Building 4468 holdup tank. The drain lines were 
embedded in the support-area concrete slab and the rcbar-rcinforced concrete between the main 
1loor of Building 4020 and the basement. The basement of Building 4020 contained a drain 
subsystem that drained into three sumps (described above in Section 2.2.1 ). one at each end of 
the basement and one ncar the center. The contents of these sumps were automatically pumped 
into the Building 4468 holdup tank through a 30-foot long. 2-foot diameter utility tunnel (see 
rigurcs 2.2.2b and 2.2.2d).2 

The inlet at the top of the Building 4468 holdup tank \Vas preceded by a weir that trapped much 
of the sediment that had been transported down the drain lines. A 4-inch drain line at the inlet to 
the weir and tank connected to the west wall of Building 4020. During decommissioning, 
remote video cameras were used to inspect the line and it was noted that centering lugs were 
welded to the pipe to connect the pipe to an outer secondary containment casing.3 

The tank was also connected to an underground 2-inch diameter pipe that was used to transfer 
contaminated waste water from the 3.000-gallon tank to a 500-gallon portable transfer tank 
loading station. The pipes. unlike the facility radioactive drain lines. were not welded stainless 
steel, but were a combination of black iron and galvanized pipe. According to the 200 I 
decontamination and dismantlement report, the pipes degraded through electrolysis between the 
two different types of pipe material. The result was the contamination of approximately 30 cubic 
yards of soil on the west side of Building 4468; however. available documents do not indicate 
the duration of the contaminating activities or how much waste was lost through the degraded 
pipes. Information regarding the removal of contaminated soil in this area in 1995 is discussed 
below.4 

Former Use(s): According to the 2000 final status survey document, Building 4468 was added 
to the Hot Lab facilities in approximately 1970 to contain a new radioactive liquid waste holdup 
tank in a pit at the east side of Building 4020. The building was constructed to support the 
operations of Building 4020 by receiving and storing radioactive effluent generated by the 
operations of the Hot Lab. As indicated above, when Building 4020 was originally constructed, 
the facility radioactive drain was connected to two 500-gallon holdup tanks located in the north 

1 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
3 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
4 Boeing, El D-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
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end of the basement. An unknm\ n incident involving the overflcm of one of the tanks 
documented in the final decontamination and dismantlement report resulted in the construction 
of a ne\v 3.000-gallon tank in Building 4468 for increased storage capacity. The new tank 
reduced radiation exposure to personnel working in the basement area. and the new system 
contained and controlled larger quantities of radioactive wastewater. 1 

The 3.000-gallon liquid waste tank \\as removed from the building during the 1994 fiscal year 
after the drainage system was removed fl·om Building 4020. The tank was wrapped in plastic 
and transported to the RMIIF where it ''as place in interim storage in a below-grade shielded 
vault for "'later removal of the remaining sludge and debris. size reduction, and packaging for 
disposal." Rockwelllnternational initiated the decontamination and demolition of Building 4468 
with the removal of the steel rooC the\\ ash-down of interinr surfaces with a high-pressure spray. 
and the removal of all kK)Se contamination and liquid waste generated during the cleaning 
process. The interior surfaces were suneyed (discussed below). and the lower 12 feet of all wall 
surfaces \Vcre scaled with /\LARA paint to fix remaining surface contamination in place. A 
contractor \Vas hired 10 e.,cavate the soil surrounding the building and to saw-cut and demolish 
the facility. The above-grade portions or the \\ails were saw-cut first and placed in roll-off 
containers for "off-si~c" disposal. The :-;\.'il surrounding the remaining structure was excavated to 
a depth of 4 feet. and a series of3-inch diameter holes were cored through the concrete ''ails for 
removal. The contractor then excavated a trench around the building to the base of the structure. 
During excavation. the soil \vas survc: cd in 2-foot increments and was determined to be 
radiologically clean (survey results presented bclow).2 A construction change request indicated 
that the removed soil surrminding Building 4468 \\as transported in an l~TEC dump truck to the 
"other side of the yard" fo!· sampling. The change request did not define the ·•other side of the 
yard.''3 Available documents do not indicate whether the soil was backfilled into the excavation 
or disposed off site. Upon receipt of additional documents from Boeing's 1.4 million document 
database, additional information regarding the removal ofthis soil may be located. 

The contractor saw-cut the excavated \\all structure from the out~ ide. leaving an approximately 
lf4-inch thickness uncut at the interior surface tu "ensure that the cutting water did not become 
contaminated.'' The individual wall segments were supported using the Rocketdyne mobile 
crane and a sling through one of the holes while the bottom horizontal cut was made. The cut 
segment was snapped otf and moved to an unidentified staging area where it was .. double
wrapped in plastic for contamination control.'' Twenty-seven wall and floor slab sections were 
cut and transferred to the RMHF for staging and shipment to a DOE-approved disposal site. The 
source document does not state what the final DOE-approved disposal site was.-1 

DOE approved the removal of Radioactive Material Management Area for the Hot Lab facility 111 

November 1998, which included the holdup tank and leach pits.5 

During demolition activities, the contractor removed soil surrounding Building 4468 and 
transported the soils in an ETEC dump truck to the ·'other side of the yard'' for sampling. The 

1 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report." November 27,2001. 
3 Unknown, Construction Change Request (I) G. D. Hei! Inc. Building 468/8020 Yard, Date Unknown. 
HDMSE00233388. 
4 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
5 Lopez, M., Letter Re: Removal of RMMA Designation for B020, November 13, 1998. 
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contract was instructed to remove 4 feet of soil at a time to allow saw cutting of the concrete 
walls in 4- by 4- by 1-foot slabs. The crane to lift the blocks was provided by ETEC and ETEC 
engineering designed the configuration of the size of the blocks and ''lifting core hole." This 
work was to be completed in parallel with the excavation of the abandoned septic tank and 
abandoned leaching system. According to the demolition proposaL the area around the perimeter 
of Building 4468 was to have been excavated 3 feet wide and to a depth of 12 1Cet. The area of 
the septic tank and abandoned leaching system were to have been excavated 20 feet wide and to 
a depth of 12 feet. Similar to Building 4020. the Building 4468 excavation was filled with 6 
inches of sand prior to backfilling with on-site material. 1 The Building 4020 leaching system 
and septic tank system are discussed above in Section 2.2.1_:: 

Information from Interviewees: None. to date. 

Radiological Incident Reports: There have been two reported incidents associated with 
Building 4468: however, neither incident resulted in a release to the environment. The following 
table provides information presented in an incidents database provided by Boeing. 

Building 4468 Incident Report Summary 

Incident Date of 
Location of Incident Isotopes Description of Incident 

File Name Incident 
A0325 8/16/1982 LIQUID WASTE BL RAS Alarm Response At RIHL 

Radioactive Liquid Waste Bldg. 
i\0213 12/17/1990 T468 RADIOACTIVE False Reading On RAS Detector 

LIQ BL Caused A !arm. 

Current Use: According to the 1998 Site Environmental Report, Boeing completed D&D 
activities of the Hot Lab in 1998 with the removal of Building 4468. During demolition. Boeing 
determined the inside of Building 4468 was contaminated. although the soil surrounding the 
building was not. Rocketdyne. ORlSE. and the California DllS samples the soil within the 
excavation to verify no contamination remained prior to backfilling the excavated areas. which 
was completed prior to the 1998/1999 rainy season.3 On January 31. 2005, DOE declared that 
Boeing and ORISE surveys confirmed that the Building 4020 site. including Building 4468, was 
suitable for release for unrestricted use:+ 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcase(s): A 
chronology of radiological investigations at this building is as follows: 

• 1996 Boeing Soil Removal. In 1996, approximately 30 cubic yards of contaminated soil 
was removed from the area betv-.'een Building 4020 and Building 4468. The depth of 
removal was not located in the report, nor did the report indicate how the soil was 
disposed. The source of contamination was an underground 2-inch diameter pipe that has 

1 McLain, Steve, G.D. HeiL Inc., Demolition Contractors Letter Re: Excavation and Sawcutting at Building 468, 
Santa Susana Field Lab, Ventura County, CA. June I I, I 998. 
2 Unknown, Construction Change Request (I) C. D. Heillnc:. Building 468/8020 Yard. Date Unknown. 
HDMSE00233388. 
1 Boeing, RD99-J 15. Site Environmental Report/or Calendar Year 1998 DOE Operations at Rocketdvne 
Propulsion & Power, September 22, !999. 
4 Lopez, M., Letter Re: Release of Building 4020, January 31, 2005. 
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been used to transfer contaminated waste water from the 3.000-gallon tank to the 500-
gallon portable transfer tank loading station.' 

• 1996 Rocketdyne Area IV Radiological Characterization Survey. During the 1996 
Area IV Radiological Characterization Survey. soil samples \vcre taken at one location in 
the vicinity of Building 4468. None of the measurements were distinguishable from 
background and all measurements ''et-c below the acceptable- concentration levels 
established by Boeing.~ 

• 1997 Boeing Final Status Survey. In 1997. (\\\) hundred and sixteen surface and 
subsurface soil locations were sampled follmving the removal of the concrete basement 
area of 13uilding 4020. The samples \\ere anal;~:ed by gamma spectroscopy for elevated 
concentrations ofCs-137. The sampling included t\\O samples t1·01n a trench on the west 
side of Building 4468 and one sample fl·om the northern side of the .. liquid \vaste 
facility." which is also believed to be Building 4468. Both samples from the trench \\ere 
subsurface samples taken appro:-,:imately 8 feet below ~round surface while the sample 
from the northern side of the building \\as a su:face sample. One of the subsurface 
samples measured 0.03 pCi/g f()r Cs-13 7 and the surface sample measured 0.02 pCi/g f(H· 
Cs-137. The report indicated that all samples were below Boeing's clean-up standard of 
9.2 pCi/g.' 

• 1998 Boeing Radiation Survey of Excavated Soil. On August 3. 1998. Boeing reported 
the results of a radiation survey performed on samples tl·om e:-,:cavated soil from Building 
4468. During the soil excavation at Building 4468, Boeing collected one soil sample 
fl·om approximately every 10 cubic feet of excavated soil, resulting in 195 soil samples. 
Each soil sample was measured using a one-minute count with a 1-by l-inch sodium 
iodine (Nal) detector. The measurement results ranged from 1.897 to 2.197 counts per 
minute (cpm) with a mean value of 1.990 cpm. To determine background. Boeing 
collected a sample approximately 150 feet west of the excavation area in '·an area 
unaffected by Building 20 operations." Ten measurements were taken and the mean 
background soil measurement was 2.013 cpm. 

• 1998 Boeing Soil Sampling. During the demolition of Building 4468, Boeing analyzed 
13 soil samples to determine the need to remediatc contaminated soil and to "'pre-release" 
the facility. The sampling included only gamma spectrometry and, as a result, only 
gamma emitting radionuclides were identified for the sampling locations. The results 
showed that all samples were below the site-wide release limit for Cs-137 of9.2 pCi/g as 
well as below local fallout levels. ORISE and the DI-IS/Radiological Health Branch 
(RI-IB) also sampled the soil remaining in the cavity following demolition activities. 
Both agencies reported all sample results were below typical background concentrations 
that were lower than the 1998 cleanup standards.4 

1 Boeing, EID-06 I 4 I, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Rocketdyne, Report A4CM-ZR-OOI I, "Area IV Radiological Characterization Survey Final Report," August 15, 
1996. 
3 Boeing, RS-000 I 0, Area 4020 MARSSIM Final Status Survey Report, August 31, 2000. 
4 Boeing, RD99- I 15, Site Environmental Report/or Calendar Year 1998 DOE Operations at Rocket dyne 
Propulsion & Power, September 22, 1999. 
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• 1998 Boeing Soil Sample Survey. Boeing performed a soil sample survey in 1998 on 
samples from excavated soil ll·om Building 4468 and the septic columns and leach field 
associated with Building 4020. During soil excavation. one soil sample was taken from 
approximately every I 0 cubic feet of excavated soiL resulting in 195 soil samples. 
Measurements of activity ranged from 1.897 to 2.194 cpm compared with an average 
background measurement of 2.013 ± 50 cpm. Mo.st soi I samples were less than the 
minimum detectable activity of 0.02 pCi/g for Cs-137. with the highest measurement 
being 0.21 pCi/g (Cs-137 DCGLw is 9.2 pCi/g). 1 

• 1999 Rocketdyne Final Status Survey. Rocketdync performed a MARSSIM final 
status survey in September 1999. of the Hot Lab facility and the surrounding area 
(including Buildings 4468 and 4020). According to the report. the principal contaminant 
of concern \\as Cs-137. The report also included soil sample analysis for all potential 
radionuclides of concern. including gamma emitting radionuclides. Sr-90. Am-241. and 
isotopic plutonium. thorium. and uranium. 

The survey included a direct qualitative scan (I 00%) for surface gamma exposures. 
ambient gamma exposure rates at I meter above the ground and soil sampling. The 
survey concluded that the site was acceptable for unrestricted use and could he released 
without radiological restrictions. The average surface exposure rates. adjusted for 
background. were 2.3 11Rihr f(x Class I. 3.2 11R/hr for Class 2. and 2.3 11R/hr for Class 3. 
At this time the NRC limit was 5.0 ~1R/hr above background. The average ambient 
exposure rates ranged from 0.7 to 1.4 11R/hr. where the NRC limit was also 5.0 ~1R/hr 
above background). Soil samples for Cs-13 7 showed an average level of 0.22 pCi/g and 
a maximum of4.8 pCi/g. The Cs-137 DCGLw is 9.2 pCi/g above background.

2 

• 1999 ORISE Verification Survey. As summarized in the Building 4020 investigations 
section. in October 1999, ORISE performed a verification survey of Building 4020 and 
the surrounding area (including Building 4468 and 4720). The survey included a direct 
surface scan. exposure rate measurements and soil samples. The survey concluded the 
site satisfies the DOE guidelines tor release without radiological restrictions. The surface 
scan did not identity any locations of direct radiation in excess of ambient background 
levels. The exposure rates, including background, ranged from I 0 to 18 ~tR/hr compared 
to a background level of 14 11R/hr. which is below the NRC limit of 5 11R/hr above 
background and the DOE limit of 20 11Rihr above background. Minimum detectable 
concentrations ofthe following radionuclides were detected in soil samples: Am-241. Co-
57. Co-58, Co-60. Cr-5 L Eu-152. Fe-59. Mn-54. Sb-124, U-235. Sr-90, Pu-238. Pu-239. 
and Zn-65. Cs-137 ranged from< 0.1 to 0.4 pCi/g in soils and Ra-226 ranged from< 0.4 
to 1.2 pCi/g. Th-232 ranged from < 0.9 to 1.8 pCi/g and U-238 was detected at 
concentrations less than 2.3 pCi/g. All four of the above radionuclides measured below 
their respective guidelines.3 

1 Shao, J., and Barnes. J .. Letter Re: Soil Sampling Results for Building 468 and 020 at SSF." August 3. 1998. 
c Boeing, RS-000 I 0, "Area 4020, MARSSIM Final Status Survey Report," October 31, 2000. 
3 ORlSE, Document ORISE 2000-1524, "Verification Survey for the Land Area Formerly Surrounding the Hot 
Laboratory (4020), Santa Susana Field Laboratory, The Boeing Company, Ventura County, California," December 
2000. 
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• 2001 Hot Laboratory Decontamination and Dismantlement Final Report. 
According to this report. the highest level of radioactive material f()lmd during the 
decommissioning activities were in the radioactive drain system running fi·om each of the 
cells in Building 4020 to a header that connected to the Building 4468 radioactive \Vater 
holdup tank. The report did not provide data to indicate what the levels were. but stated 
the contamination consisted primarily of old mixed fission products (Cs-137. Sr-90. Pm-
14 7), Co-60. small amounts of uranium. and trace amounts of plutonium. 1 

Radiological Use Authorizations: Building 4468 operated under NRC Special Nuclear 
Materials License No. SMN-21. 

Former Radiological Budai or Disposal Locations: There arc no radiological burial or 
disposal locations associated with Building 4468. The building. itself served as the location of a 
new radioactive liquid waste holdup tank in a pit at the cast side of Building 4020. The building 
was constructed to support the operations of Building 4020 by receiving and storing radioactive 
effluent generated by t)1e operations of the I lot Lab.:' 

Aerial Photographs: In 1952. the area comprising the futu!T Bu!lding 4468 area is agricultural 
land. Beginning in 1957. the area surrounding the future Building 4468 location is becoming 
developed. By 1959 Building 4020 is present. Few changes 2.re visible in 1965 and 1967 with 
the exception of the presence of a trailer located to the e2st of Building 4020 at the future 
location of Building 4468. By 1972. the trailer is no longer visible. and Building 4468 has been 
constructed to the east of the building. Few features arc visible surrounding Building 4468 in 
subsequent photographs until 1988, when a trailer is located on the west side of the building 
between Buildings 4020 and 4468. The building is reported to have been removed between 1995 
and 1998. and by 2005 the area has been leveled and is vegetated? 

Radionuclides of Concern: Building 4020 handled a number of radionuclides including 
uranium. promethium. thorium. and plutonium. Accordingly. these radionuclides and their decay 
products may have entered the Building 4468 tank. Dec2.y products from U-235. U-238. and Th-
232 decay chains include Th-234. Th-228. Ac-228. Ra-226, Pb-214. Bi-214. Pb-212. Bi212. and 
Tl-208. In addition. H-3. Sr-90. Cs-137. Na-24, Co-57. Co-60, Eu-152, and Arn-243 \vould have 
been formed. All radionuclides of concern listed. with the exception ofNa-24 and Co-57 (due to 
relatively short half-lives), are included in the EPA August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV. Table 3.3 presents a summary ofradionuclides of concern. 

Drainage Pathways: Historical photographs indicate that surface water run-off from the 
vicinity of Building 4468 drained either into the ditch on the south side of G street or into the 
ditch on the south side of J Street. Currently, surface water drains from the vacant land to the 
east -northeast and then into the ditch on the south side of G Street. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4468 area is Class I because of the building's proximity to Building 4020 and the 
buildings use as a holdup tank. 

1 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27, 200 I. 
2 Boeing, EID-06141, "Hot Laboratory Decontamination and Dismantlement Final Report," November 27. 200 I. 
1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Based on the available inf(xmation. soil sampling is recommended in the Building 446!\ area. 
Previous characterization studies t(Jr the Building 446!\ area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Additionally. 
characterization was not conducted to delineate the extent of contamination consistent with the 
DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is recommended for 
the Building 4468 area. This includes the following Building 4468 areas and appurtenances: 

• Similar to Building 4020. the former Building 4468 footprint is recommended for 
sampling to characterize the existing fill material and the underlying soil. Specifically. 
sample locations should be focused at locations where potential releases of liquids may 
have occurred such as holdup tanks. septic system. and drainage pipe lines. Drainage 
ditches to the east along 24 Street and north along G Street arc recommended for 
sampling. 

2.2.3 Parking Lot 4520 Area 

Site Description: The Parking Lot 4520 Area comprises Parking Lot 4520 and the surrounding 
area. This area is located west of 24 111 Street south of Building 4020. Parking Lot 4520 was 
constructed between 1957 and 1959. Figures 2.2.3a and 2.2.3b provide a current photograph and 
the best available building-specific drawing(s) that the research team could find. Plate I presents 
a summary of all identified features tor this site. 

Building Features: There are no building features to report for Parking Lot 4520. 

Former Use(s): Parking Lot 4520 appears to have been mainly used for its intended purpose as 
a parking area. 1 However. in 1996 during removal of the Building 4020 floor slab cut slab 
sections were removed. numbered, and stacked in the parking lot where the slabs were to be 
surveyed and prepared tor disposal. The length of time the slabs were stored at this location was 
unreported. 

Information from Interviewees: No information regarding the Parking Lot 4520 area has been 
obtained from interviewees, to date. 

Radiological Incident Reports: There have been no incidents associated with Parking Lot 4520 
identified in historical records obtained, to date. 

Current Usc: Parking Lot 4520 was removed in 1996 as part of the Building 4020 D&D 
effort. Aerial photographs show the area to be vegetated now.2 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclease(s): A 
chronology of radiological investigations at this building is as follows: 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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• 1999 Class 2 Survey. In September 1999. Parking Lot 4520 \\as included in the Class 2 
area survey unit of Building 4020. The Class 2 area survey unit included the parking lot 
and the roadway to the east of Building 4020. According to the survey. the average gross 
surface walk-about exposure level \\as 3.250 counts per minute or 15.1 ~tR/hr. The 
maximum surf~1ce walk-about exposure level observed as 4.000 cpm or 18.6 ~tR/hr. The 
average surface background level established for the area in 1999 was 3.311 cpm or 15.4 
~tR/hr. resulting in these results being belov\ the approved derived concentration 
guideline (DCGL") of 5 ~tR/hr above background. 1 

Radiological Use Authorizations: There arc no Usc Authorizations associated with Parking 
Lot 4520. 

Forme•· Radiological Burial or Disposal Locations: There are no documented radiological 
burial or disposal locations at or surrounding Parking Lot 4520. 

Aerial Photographs: Parking Lot 4520 is first visible in 1959 aerial photographs. In 1959. the 
parking lot appears to be constructed at a slightly higher elevation than Building 4020, to the 
north. There are numerous vehicles parked during this time period. In 1962 the area remains 
relatively unchanged. An area west ofthe parking lo1 appears to be undergoing development in 
196 7: however. the grading activities appear to cease and by 1972 the area is again vegetated. 
The area remains unchanged until 1995 with the appearance of a path from the southeast corner 
of the parking lot to an area south of the p<!rking lot. There is also an area of disturbance 
southeast of the parking lot along the west side of 2-{' Street that includes an excavation. lighF 
toned mounded material and mounded material with scattered vegetation. By 2005, Parking Lot 
4520 has been removed and the area is vegetated. The 1995 area of disturbed ground southeast 
ofthe parking lot is also vegetated.2 

Radionuclides of Concern: There are no radionuclidcs of concern associated with the parking 
lot; however. Building 4020 handled a number of radionuclides including uranium, thorium. and 
plutonium. Decay products Jl·om U-235. U-238. and Th-232 decay chains include Th-234, Th-
228. Ac-228, Ra-226. Pb-214. Bi-214, Pb-212. Bi212. and Tl-208. In addition. 1-1-3. Sr-90, Cs-
137. Na-24. Co-57. Co-60. Eu-152. and Am-243 would have been formed. All radionuclides of 
concern listed, with the exception of Na-24 and Co-57 (due to relatively short half-lives), are 
included in the August 2010 Final Field Sampling Plan for soil sampling in Area IV. Table 3.3 
presents a summary of radionuclides of concern. 

Drainage Pathways: According to a 1969 plot plan. drainage surrounding the Parking Lot 4520 
Area appears to be the northwest. Historical photos indicate that surface water run-off from 
Building 4020 flowed either into the ditch on the south side of G Street or into the ditch on the 
south side of J Street. Currently, surface water drainage in the vicinity of the former Parking 
Lot 4520 is to the northeast into a 24 inch culvert which flows cast, under 24th Street. Surface 
water then runs along the south side of J Street into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Parking Lot 4520 area is Class I because ofthe parking lot's proximity to Building 4020. 

1 Boeing, Document RS-00010, Area 4020 MARSSIM Final Status Survey Report, October 31, 2010. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference f(x the following recommendations. 

There is the potential of radioactive material migration via surface water llow or airborne release 
fl·om Building 4020. And there have been limited site investigations at Parking Lot 4520. and 
characterization was not conducted to delineate the extent of contamination consistent with the 
DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is recommended ttw 
the Parking Lot 4520 area. This includes the following Building 4317/4730 areas and 
appurtenances: 

• The perimeter of the former Parking Lot 4520. Parking lots arc generally constructed to 
have drainage llow to the perimeter of the structure. As a result. should radioactive 
materials have drained from facilities to the north to the parking lot. namely fl·om 
Building 402(). residual contamination not consistent with the DTSC!DOE December 
2010 AOC mav exist. 

• The area southeast of Parking Lot 4520. Unknown excavation activities appear in 1995 
aerial photographs. The area of disturbed ground included light-toned mounded material 
and scattered vegetation. These activities occur at a time of numerous building 
demolition activities. Because of the unknown nature of these activities. it is 
recommended this area be included in field sampling activities. 1 

2.2.4 Building 4055 Area 

Site Description: The Building 4055 area is located outside the ETEC boundary and includes 
the Nuclear Material Development Facility (NMDF) Building 4055. a guard shack (Building 
4155), a substation (Building 4755) located within the southwest corner of Building 4055, and 
the surrounding area located on G Street. Building 4055 was constructed in 1967 to serve tor 
specifically for development work involving plutonium. The building remains operational today 
for non-nuclear laser research.~ It is a tilt up concrete structure that measures approximately 200 
feet long. 60 feet wide, and 16 feet high.3 Figures 2.2.4a through 2.2.4p provide a current 
photograph and the best available building-specific drawing(s) that the research team could find. 
Plate I presents a summary of all identified features for this site. 

Building Features: As indicated above. Building 4055 is a tilt up concrete structure 200 feet 
long. 60 feet wide. and 16 feet high. The building is constructed of noncombustible materials 
including windowless. precast, tilt-up concrete slab walls of 6-inch thickness and a concrete slab 
floor. The roof. consisting of lightweight concrete, tarred felt, and gravel, is supported on steel 
deck panels and girders. The portion of the building surrounding the posted area is sealed by 
Thiokol-filled concrete joints. painted concrete surfaces. \Veatherprooted doors. and ''suitable 
partitions." The building is divided into an administrative area, change rooms, chemistry and 
other service laboratories. a glove box room, a vault. and facility equipment rooms (See Figure 
2.2.4b and Figure 2.2.4c).41 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
c It was noted by Boeing that these operations were estimated to stop in May 20 II; however. confirmation that 
operations in Building 4055 have ceased has not been received. 
1 Rockwell International Report, N704SRR990027, Final Radiation Survey of the NMDF, December 19, 1986. 
4 Rockwell International Report, N704SRR990027, Final Radiation Sun•ev ofthe NMDF, December 19, 1986. 
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The primary radioactive materials containment within the building was provided by the 30 boxes 
in the glove box system that was used to handle radioactive materials within a regulated 
environment (Sec Figure 2.2.4e). Secondary containment was provided by the portion of the 
building that included the glove box room. chemical support room. general support room. 
counting room. electronics shop. dark room. radioactive exhaust equipment room. and 
radioactive material storage vault. Air locks were provided at the main and rear entrances to the 
secondary containment arca.23 4 

The radioactive exhaust network consisted of three systems tied into the primary exhaust duct 
and stack and included continuous alpha monitoring. Fach system had its own filter and 
comprised the primary ventilation system used for the glove box room and support lab area. the 
fume hood ventilation system used for fume hoods. and the glove box ventilation system used for 
the ovc boxes and tunnel exhaust. 5 

above. each glove box was connected to the low-volume exhaust system that. under normal 
conditions. maintained speci lied atmosphere pressure within the glove box. During emergency 
conditions. the exhaust system drew 150 cubic feet per minute through two glove ports \\ ith the 
gloves removed. The floors in the glove box room and chemical support laboratory had a 
polyvinyl covering to provide a surface that could be easily decontaminated.7 

According to a July 22, 1968. internal letter regarding the in-box filter systems at Building 4055, 
the high-efTiciency in-box filter systems for the glove box trains that were involved in the mixed 
oxide and carbide programs had some deficiencies with regard to nuclear material recovery, 
accountability. and safety. To maximize the potential for recycling fuel material and recovering 
scrap materiaL and to minimize the hazards associated with finely divided plutonium metal or 
carbide. i1 was recommended that the in-box filter system and operations be modified to:x 

1 Rockwell International, ESG-82-33. Health and Saferv Sections for Renewal Application o(the Special Nuclear 
Materials License SNM-21, Docket 70-25. issued to Energy Svstems Group ofRockwe/1 international. June 5. 1984. 
" ~ Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
3 

Oak Ridge Associated Universities Report, no document number, Confinnatory Radiological Sun·ev Nuclear 
Materials De1·elopment Facilitv (Building T-055). Rockwell international. Santa Susana. California. July 1987. 
4 Rockwell International Report, NOO I TI000200. Long-Range Plan fiJr Decurmnissioning Surplus Facilities at the 
Santa Susana Field Laboratories. Date Unknown. 
5 Jones, L.J., Atomics International Document No. OP-00 1-99-00 I, Plutonium Facility, Facility Emerp;ency Planj(;r 
NMDF SS 55 June I 1969. 
6 

Rockwell International, ESG-82-33, Health a-nd Safety Sections .for Renewal Application of the Special Nuclear 
Materials License SNM-21. Docket 70-25, issued to Energy Systems Group ofRockwe/llnternational, June 5, 1984. 
8 Sayer, W.B., Atomics International Internal Letter Re: In-box Filter Systems at Building 055, July 22. 1968. 
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• "Install a pre-filter ahead of the present in-box high-efficiency filter in those boxes which may 
house particularly dusty operations. in order to increase the interval between high-efficiency filter 
changes and facilitate recycle and/or recovery of the fuel material." 

• "Reduce the amount of inaccessible area and crevices in the vicinity of the recessed filter un1t 111 
order to minimize the potential lor accumulation of particulates. This !could] be accomplished by 
relocation ofthe filter unit. .. Another method ofrcducing the amount of inaccessible area \\Ould 
be through the usc or a gasket arrangement located at the face or the lilter unit whose purpose 
would be to seal off the undesirable area bct\vccn the \\all of the recess area and the filter unit 
housing ... " 

• ''Provide secondary in-box containment capability for operations which generate significant 
quantities of airborne p<u1iculates." 

As indicated above. the glove boxes were connected to transfer tunnels. one provided for the 
fabrication line and another provided for the analytical line. According to the renewal 
application for the special nuclear materials license. each transfer tunnel included on air 
atmosphere glove box to receive materials to he transferred to one of the attached glove boxes. 
The I incs each included on vacuum chamber to remove air from materials being transferred. and 
one argon glove box with two gloves to transfer materials tl-om the vacuum chamber to a trolley. 
8oth tunnels were connected to the low-volume exhaust system. Each also included one trolley 
for transporting material. As with the glove boxes. the atmosphere in the tunnels comprised 
either purified argon or air. and all atmosphere entering or leaving the tunnels passed through 
high-efficiency filters mounted inside the argon glove box. 1 

The building also included a Nuclear Material Storage Vault. Room 131 that was constructed of 
9-inch thick, reinforced concrete walls. ceiling. and floor. The room had a vault-type door with a 
combination lock (Sec figure 2.2.41).2 

Building systems included an air conditioning system that with temperature and humidity 
controL a radioactive liquid waste holdup system. an electrical power distribution system. an 
alarm and instrumentation system. fire control systems. and plumbing system. The building was 
reported to not require process water. Non-potable water was supplied for the restrooms and for 
janitorial purposes, and bottled water was supplied for drinking.3 

The air conditioning system in Building 4055 comprised a dual ventilation and gaseous emission 
control system. One high-volume system was employed for air supply and exhaust in areas 
occupied by personnel. A separate low-volume system was used tor the glove-box system 
atmosphere. Under normal conditions, the low-volume system was used only to exhaust the 
small quantities of glove-box atmosphere necessary to maintain a negative pressure with respect 
to the glove-box room.4 

1 Rockwclllnternational, ESG-82-33, Health and Safetv Sectionsfor Renewal Application of the Special Nuclear 
Materials License SNM-2i, Docket 70-25, issued to Energy Svstems Group of Rockwell international, June 5, 1984. 
c Atomics International, Al-74-44, Special Nuclear Material Control Programfor Plutonium Usc by Atomics 
international Division of Rockwell International in Research and Development Activities Under Special Nuclear 
Material License No. SNM-2i, May 24, 1974. 
1 Rockwell International, ESG-82-33, Health and Safety Sections for Renewal Application of the Special Nuclear 
Materials License SNM-2i, Docket 70-25, issued to Energy Svstems Group of RocJ...welllnternational. June 5, 1984. 
4 Rockwelllnternational, ESG-82-33, Health and Safety Sections for Renewal Application of' the Special Nuclear 
Materials License SNM-2i, Docket 70-25. issued to Energy Svstems Group of Rodwell international, June 5, 1984. 
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Each glove box was equipped with manually actuated canisters to extinguish fires within the 
glove box. The building also included fire detection equipment that provided an automatic wet 
pipe sprinkler system in the office areas. mezzanine area. change rooms. support laboratories. 
glove-box room. and air conditioning equipment room. 1 

Fuel for the diesel engine in Room 132 v\as stored in a 1.000-gallon underground tank (UT-55) 
and an aboveground 50-gallon tank. hoth exterior to the building (sec Figure 2.2.4g).23 

The floo: drains. service sinks. and laboratory sinks p\llentially capable of handling radioactive 
material•. \\ere connected to a radioactive liquid vvastc :-,)stem by underground pipe to two 1.000-
gallon huiding tanks. TIL' liquid \\iblc holding tank a:1d Clmcrete retention well were located 
southea~: of the building ncar Building 4373 (see Figure 2.2.411).4511 

Accordi1~~ to the 1987 iii1al decommissioning report. a manually operated. three-way valve 
permitll' .. ' selective discharge oCthe change room sho\1er drains to either the liquid \\astc holding 
tank or Ll the sanitary se\\CT system. Normal positiu:: of the valves was to the liquid waste 
holdinr i:mk to accommod.1:-.: emergency situations. ,\,:cording to the report. to eliminate the 
possibiiit) of radioactive cn!1tamination entering the sanitary scvver system. the shmvcrs were 
restricted and used only f(x Cl~,crgcncy purposes. ;\ vailablc documents do not provide 
informctti:m to indicate th·.: showers were ever used or tested during the operation of the 
building. 7 

Potcntial~y contaminated liquid wastes flowed through underground soil piping to the control 
tank installation (see Figure 2.2.4i. Figure 2.2.4j, and Figure 2.2.4k) that comprised a concrete 
vault measuring 15 by 20 feet. This facility was located \\ ithin a fenced area just outside the 
southeast corner of Building 4055. Wastes first entered the hot waste clarifier tank (T-1) tor 
removal of suspended solids through a 4-inch pipe that ran along the east wall of Building 4055 
to approxin~ately 17 feet from the building and then ran south f(x approximately 170 feet to the 
hot waste clarifier tank. A Jloat-controlled pump (P-5) automatically transferred the clarified 
liquid to the 230-gallon receiver tank (T-2). When this tank was full. a sample was analyzed to 
determine whether radioactivity was present. and the contents \vere then manually discharged to 
one of the 1.000-gallon holdup tanks (T-3 and T-4) for future disposal. Final disposal from the 
holdup tanks was made by pumping (P-6) safe liquids through a 4-inch clay line to a surface 
drainage ditches that ran parallel to J Street. According to facility drawings. this system was 
contained \\ ithi1~ a concrete vault that measured 15- by 20 feet and was located inside a fenced 
area just outside the southeast corner of Building 4055. The 4-inch clay line is shown as being 

1 Rockwell International, ESG-82-:'3, Health and Safety Sectionsfi!r Rennml Application ofthe Special Nuclear 
Materials License SN/lf-2i, Docket 70-25, issued to Energy Svstcms Croup ofRockwellintcmational, .June 5, 1984. 
2 Rockwell International, Al-76-21, Environmental impact Assessment of Operations at Atomics international 
Under Special /1/uc/ear Materials License No. SNM-2i, April 30, 1976. 
1 Ogden Environmental and Energy Services Co., Inc., Phase 11 Subsurface inn·stigation Underground Storage 
Tank UT-55 Building 055, No\ember 1997. 
4 

Rockwell International Report, AI-DOE-13559, Nuclear Materials De1·clopmcnt Facilitv Decommissioning Final 
Report, March 31, 1987. 
5 

Oak Ridge Associated Universities Report. no document number, Confirmatory Radiological Survey Nuclear 
Materials Development Faci!izy (Building T-055). Rockwe/1 International. Santa Susana, California, July 1987. 
6 Rockwell International Report, NOO I TI000200, Long-Range Planfor Decommissioning Surplus Facilities at the 
Santa Susana Field Laboratories, Date Unknown. 
7 

Rockwell International Report, AI-DOE-13559, Nuclear Materials De1•elopment Facility Decommissioning Final 
Report, March 31, 1987. 
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discharged to a drainage ditch that runs parallel to ··r Street. These drawings also show that 
the 4-inch 304 SST radioactive liquid waste pipe that feeds into the hold tanks runs along the 
cast \vall about 17 feet away. for about 170 feet until it discharges into the hold tanks. 

According to this 1987 report. any contaminated liquids were solidified and disposed of at 
appropriate radioactive disposal sites. The report did not provide information to indicate how 
material from the tanks was solidified and removed prior to disposal. According to the report. 
each radioactive waste tank \Vas equipped with two high-liquid-level transmitters connected 111 

parallel that initiated an alarm at high liquid lcvcls.
1 

Building 4055 includes a 480-square foot security control station. Building 4155. that was 
constructed to meet government security regulations on advanced fuel programs. A secured
access passageway. Room 136. was between the entry lobby and Room 138. and was referred to 
as the .. manned station:· Figure 2.2.41 shows a layout of Building 4155.:> 

Fonner Usc(s): Building 4055. the NMDF. was designed and constructed in 1967 and operated 
by the Rocketdyne Division of Rockwell International for research. development. and production 
of nuclear fuels and radioactive sources. As described on the ETEC website: 

Building 4055 was constructed in 1967 specifically for development work involving 
plutonium. and incorporated all of the safety systems and safeguards required for such 
work. From 1968-69. NMDF was used to support the Fast Flux Test Facility through 
analytical chemistry and research for uranium-plutonium scrap pellet recycling programs. 
Fission research on microscopic dispersion of tungsten in uranium plutonium fuel was 
also conducted at that time. For seven months in 1970. the NMDF fabricated mixed 
uranium-plutonium oxide pellets for irradiation tests. The NMDF was in standby from 
September 1970 until March 1974. NMDF was activated to participate in the Advanced 
Fuel Systems Program for liquid metal fast breeder reactors and to demonstrate reduced 
transuranic (TRU) solid waste with the use of a molten salt combustor. In 1975. the 
facility was upgraded to address new environmental. safeguard. licensing and radioactive 
materials facility operating standards. 

In May 1965. Rockwell International completed a planning report to propose the construction of 

the plutonium materials development facility. The report provided a description of operations 
that included the following: 3 

Sealed containers of plutonium will enter the facility through the large air lock and will 
be placed in the storage vault until ready for use in the glove box area. The plutonium 
will then be removed from the vault and placed in the first glove box where it will be 
blended with graphite. agglomerated. and dried. The mixture will be transferred to the 
induction furnace box for carbothennic reduction to PuC. The reduced material will then 
be crushed and sized. and transferred to the next box where it will be arc melted. 

The resulting cast rods will be machined into fuel slugs or metallographic specimens ... 
Once the fuel rods are machined they will be incapsulated in stainless steel jackets tor 

Rockwell International Report. Al-DOE-13559, Nuclear Materials Derelopment Facility Decommissioning Final 
Report. March 3 I, 1987. 
2 Stafford, K.T.. ETEC. Site Consolidation Assessment, April 16, 1987. 
3 deArrieta, J., et al., Planning Report Plutonium Materials De1·elopment Facility Building 055. Santa Susana, May 
24, 1965. 
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insertion into a reactor and irradiated. Wastes from the machining and melting operations 
\viii be re-processed or shipped for radioactive waste burial. .. 

All trans!Cr of material into the glove box will be done by an electrical powered transfer 
cart. The material will he placed on the cart and moved into the glove box by means of a 
glclve installed in the tunnel wall. Each box will have a leak tight door which can be 
opened ti·om inside the glove box when the plutonium is being transferred. Removal of 
the contaminated material including waste scrap vvill be by special ports located on the 
silk of the boxes. Every item will be packaged ,,·ithin the glove box. decontaminated. 
and then removed from the glove box through special ports called "hag out" ports. 

A June I 966 license application for Building 4055 also indicated that the products of Building 
4055 arc solid reactor fuel materials including carbides. oxides. and other compounds such as 
nitrides and sulfides. Feed 1:1atcrials. according to the application. included oxides of plutonium 
and uranium and plutonium and uranium metal. The forms of fissionable materials stored or "in 
process" vvithin Building 4055 were to include: plutonium oxide. uranium oxide. mixed 
plutonium-uranium oxide. plutoniu:11 metaL uranium metaL plutonium-uranium metal alloy. 
plutonium carbide. uraniLl'il carbide. and mixed plutonium-uranium carbide. The application 
indicated th1t \\hi !e the scope of the n1ci l ity research and dcve lopment operation \\as intended to 
be tlexihk' with regard to fuel choice. it \\3S expected that emphasis in the research and 
development operations would be directed toward the fabrication of mixed carbidcs. 1 

Folkming the construction ofthe facility in 1967. operations began in !968 on two programs in 
support of the U.S. Government's Fast Flu:'- Test Facility. In 1970. the facility initiated a 
fabrication etTort for the ANL. Both programs, according to a 1992 summary of Rockwell 
International's plutonium capabilities. involved mixed uranium-plutonium oxide fuel pellets. In 
July 1968. a new program was initiated to develop a technique to "introduce microquantities of 
tungsten into mixed uranium-plutonium carbide'' with the goal of the tungsten acting as a 
nucleating site for fission gas.2 

During tlw mid-1970s. the NMDF conducted two programs concurrently. One program involved 
the process development of synthesizing mixed plutonium-uranium carbide into high-density 
pellets. This fuel was to be used in the Advanced Fuel System Program for liquid metal fast 
breeder reactors. The second program "demonstrated the use of a molten salt oxidizer to reduce 
the volume of transuranic solid waste." According to the 1992 summary. these programs 
resulted in facility modifications to meet new environmental standards. new safeguard 
requirements. and new licensing and radioactive materials facility operation standards of safety. 
These modifications resulted in changes to the glove box lines and piping and ventilation 
systems.3 

Based on historical documents. the major effort at Building 4055 involved plutonium-bearing 
fuels, primarily plutonium-239. The final products from these operations were solid reactor fuel 
materials, radioisotope heat sources, or radiation sources in a ''variety'' of forms and 
compositions. These, according to a 1967 radiation and nuclear safety document, included Po-

1 Atomics International, License Applicationfor the Nuclear Materials Development Facility, June 24, 1966. 
2 Litwin, R.Z., Rockwell International Letter Re: Rl Background and Capability to Develop a Weapons-Grade 
Plutonium Fuel Cycle and Disposal Evaluation for the PDR, October 5, 1992. 
3 Litwin, R.Z., Rockwell International Letter Re: Rl Background and Capability to Develop a Weapons-Grade 
Plutonium Fuel Cycle and Disposal Evaluation for the PDR, October 5, 1992. 

77 
Redacted 



Santa Susana Field Laborator) 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Suhat·ea IISA-5D October 2012 

210. Pu-238. Pu-239, and C'm-242. For "feed materiaL" any of the programs used various forms 
ofplutonium. uranium. and "other radionuclides:· Operations involving encapsulated radiotoxic 
materials were performed in the above. described glove boxes. The building also served as an 
analytical chemistry support facility for the h1st Flux Test Facility fl·om 1968 to 1969. as 
indicated above. Operations also included research for uranium-plutonium scrap pellet recycling 
programs. and fission research on microscopic dispersion of tungsten in uranium plutonium 
fucL 1 234 

The 1981 onsite radiological contingency plan indicated that research development programs 
were conducted to investigate preparation methods for f~1st reactor and radionuclidc fuels 
including mixed carbides. oxides. nitrides. sulfides. silicidcs. and various radionuclidcs. The 
objective of the building laboratory was to "develop appropriate equipment and quality 
measures ... that arc adaptable to full-scale. fuel-clement. and radioisotope-source fabrication_'' 5 

According to a 1984 application for the renevval of the special nuclear material license, the 
following procedure was employed at Building 4055 for the receipt and handling ofplutonium:6 

A typical process involves the receipt of the Pu-238. in the form of an oxide at Building 
4055 ... in DOT-approved shipping containers. It would be stored in the building vault in 
lots no larger than 2.5 kg of contained Pu-238, in the fixed locations established for Pu-
239. 

As the plutonium is acquired, it would be transferred into a glove-box line at the facility 
and the final inner container removed. A typical fuel form would be microspheres or 
hollow cylindrical cermets. In a typical process sequence, the material would be 
weighed, placed into the primary encapsulation. and sealed by welding. The capsule 
would be leak-checked. decontaminated, and removed from the glove-box train. The 
capsule would then be transported to an electron-beam welder for subsequent secondary 
encapsulation and leak checks. After the integrity of the capsule was confirmed. it would 
be packaged in an approved storage container and stored pending shipment. The 
maximum batch size of Pu-238 in a glove box is 2.5 kg in the oxide form. 

The contingency plan also indicated that the procedures for handling analytical chemistry 
samples of plutonium-bearing fuel, and other highly toxic material samples. varied according to 
the size of the sample and the nature of the analysis being performed. The gross sampling and 
weighing was performed in standard glove boxes designed for that purpose. Dissolution of the 
bulk samples and any analysis requiring significant quantities of toxic materials, including 
carbon analysis, oxygen analysis, and spectrographic analysis, was performed within glove boxes 
as welL For analytical procedures that required small material quantities less than I milligram, 
aliquots of solutions were prepared in the glove boxes, placed in suitable sealed containers. 

1 Rockwell International Report. N704SRR990027, Final Radiation Sun'9' of the NMDF, December 19. 1986. 
1 

k Oak Ridge Associated Universities Report, no document number, Confinnatory Radiological Sun·cv Nuclear 
Materials Development Facilitv (Building T-055), Rockwell International, Santa Susana, California, July 1987. 
3 Rockwell International, ESG-81-30, Onsite Radiological Contingency Planfor Rockwell International Operations 
Licensed Under Special Nuclear Material License No. SNM-21, August 28, 1981. 
~Atomics International, Al-67-3, Radiation and Nuclear Safetv at Atomics International, March I. 1967. 
5 Rockwell International, ESG-81-30. Onsite Radiological Contingency Plan for Rockwell International Operations 
Licensed Under Special Nuclear Material License No. SNM-21, August 28, 1981. 
6 Rockwell International, ESG-82-33, Health and Safetv Sections/or Renewal Application ofthe Special Nuclear 
Materials License SNM-2 1, Docket 70-25. Issued to EnerA_'V Svstems Group of Rockwell International, June 5, 1984. 
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tagged out. and transferred to one of the two fume hoods located in the Chemical Support 
Laboratory. The samples were opened in the fume hoods for whatever experiment or analysis 
being performed. Samples were also prepared in the fume hoods for analyses requiring counting 
techniques prior to being transferred to the counting room in suitable containers. 1 

For seven months in 1970 Building 4055 fabricated mixed uranium-plutonium oxide pellets for 
irradiation tests for Argonne National Laboratory. This effort produced mixed uranium
plutonium oxide pellets that vvere used by Argonne National Laboratory for irradiation tests. 
These operations lasted through September 1970. at which time the facility was put on standby 
maintenance and surveillance mode. The NMDF was in standby fl·om September 1970 until 
March 1974 when the NMDF was activated to participate in the Advanced Fuel Systems 
Program for liquid metal fast breeder reactors. Concurrently. from 1974 to 1975. Building 4055 
was also upgraded and outfitted for the AI R-1 fuel pin program. which demonstrated the usc of a 
molten salt combustor at Glove Box II to reduce the volume oftransuranic solid waste.23 

1 Rockwell International, ESG-8 I -30, Onsite Radiological Contingency Plan for Rockwc111nternational Operations 
Licensed Under Special Nuclear Material License No. SNM-21, August 28, I 981. 
1 Rockwell International Report, N704SRR990027, Final Radiation Survey of the NMDF, December 19, 1986. 
3 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facility Decommissioning Final 
Report, March 3 I, 1987. 
4 Grantham, L.F ., Rockwell International Internal Letter Re: Application to Use Plutonium in Radwaste Combustion 
Tests, January 2 I, 1975. 
5 Atomics International, Document No. TI-00 I -630-00 I. Safety Review Committee Action on Glvoe-Box Operation 
Safetv Evaluationfor Radwaste Combustor in Bldg T055, January 30, 1975. 
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As indicated above. in addition to the Advanced Fuel Systems Program. Building 4055 was also 
involved in the AIR-I fuel pin program. Development of the process to reduce the volume and 
weight of TRLJ waste began in 1974 when bench-scale combustion tests on uncontaminated 
\Vaste were carried out. Following the uncontaminated waste tests. combustion tests of 
plutonium-contaminated waste in a bench-scale combustion unit were performed in Building 
4055. According to the final decommissioning report a total of three molten salt combustion 
tests were completed using the bench-scale equipment setup. 1 

As indicated above. Atomics International participated in the Advanced Fuels System Program 
under contract with the AEC. The initial phase of the program included process development in 
the synthesis of mixed plutonium-uranium carbides and nitrides. and the fabrication of these 
materials into high density fuel pellets. The maximum inventory of plutonium in Building 4055 
during the first phase of operation was limited to 350 grams. According to a 1974 special 
nuclear material control report typical batches of powder and pellets contained approximately 16 
to 20 grams of plutonium. Upon receipt of radioactive material to Building 4055. the shipping 
containers of PuO=' were transferred to the hoods in the Chemistry Laboratory where they were 
unpacked dm\ n to the primary containment vessel. Following a series of procedures to v,,eigh 
the material and place it into storage containers. the containers are stored in the Nuclear Material 
Storage Vault Room 131. Uranium dioxide was received and treated similarly.=' 

All operations f()r the research and development program were reported to have taken place in 
the interconnected glove box processing line. According to a 1975 environmental impact 
statement the highly enriched and depleted U02, Pu02• and graphite was converted to fuel pins 
containing mixed uranium plutonium carbides. Following processing, all containers used. 
including crucibles. were to be cleaned in-line to the extent possible to recover any special 
nuclear materials. The items were then collected and measured ··to determine [special nuclear 
material] content for each inventory and/or prior to disposal as non-recoverable waste unless a 
determination [was] made by other means that the item containled] less than 10 grams Pu:·'-l 

On December 22. 1975, Rockwell International requested approval of planned physical security 
of materials generated in Building 4055. According to the letter. the fuel pin generated from the 
production above was approximately 40 inches long with an active fuel length of approximately 
13.5 inches. Each fuel pin contained a nominal 116 grams of U-235 and 41 grams of plutonium 
for a total of 157 grams of fissionable material. Following the final closure weld, the pins were 
cleaned and subjected to centrifugal bonding and x-ray processes. According to Rockwell 
International. it was necessary to locate the centrifugal bonding machine in Building 4100 and 
the X-ray machine in Building 4172. As a result, it became necessary to remove the pins from 
the protected areas of Building 4055 and transport them, two at a time, to Buildings 4100 and 
4172. The letter indicated that these operations were to begin in late February 1976 and 

1 
Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Faci/itv Decommissioning Final 

Report, March 31, 1987. 
2 Atomics InternationaL Al-74-44, Special Nuclear Material Control Programfor Plutonium u~e by Atomics 
International Division of Rockwell International in Research and Development Activities Under Special Nuclear 
Material License No. SNM-21, May 24, 1974. 
1 Atomics International, Al-74-44, Special Nuclear Material Control Programfor Plutonium u~e by Atomics 
International Dh·ision ofRocklvelllnternationa! in Research and Development Acti1·ities Under Special Nuclear 
Material License No_ SNM-21, May 24, 1974. 
4 Rockwell International, A 1-76-21, Environmental Impact Assessment of Operations at Atomics International 
Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 
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requested approval prior to then. 1 In formation regarding the approval of these operations could 
not be located in available documents. 

In 1975. the f~1cility was upgraded to address new environmental. safeguard. licensing and 
radioactive materials facility operating standards. In May 1977. the reactor research division 
notified Atomics International to close out the Mixed Carbide Fuel Fabrication Program. Some 
funding was provided at this time to keep the facility operational and to perform some 
decommissioning work on excess glove boxes. According to the final decommissioning report. 
carbide fuel was oxidized at this time and four glove boxes were cleaned to non-TRU levels by a 
combination of foam cleaning and acid \\ash. The glove boxes \\et-c packaged and shipped for 
land burial. although the report does not provide information to indicate \vhcre the glove boxes 
vvere buried.:' 1 It \vas also reported in a 1977 annual review of radiological controls that all 
plutonium was removed from Building 4055 in the spring of 1978. and a program using depleted 
uranium. as uranium carbide. was initiatcd.4 The revie\\ did not indicate how or \\here the 
plutonium \Vas transported to. 

In November 1978. A tom ics I nternat ion a I received hmding to f~tbricate depleted uranium
carbide blanket pellets for Combustion Engineering. Production began in June 1979 and ended 
in late 1979.' Specific information regarding this process could not be located. 

Following the combustion engineering operations. decommissioning efforts began in late 1979 
beginning with the decontamination of equipment and the treatment of the remaining uranium 
carbide on site. According to a 4th quarter report in 1981, uranium carbide ""scrap" was being 
converted to an oxidized state. and Advanced Fuels System sodium-bonded fuel pins were being 
dec1added.6 7 The conversion of waste uranium carbide to the o.'l:idized state was reported to 
have been completed during the first quarter of 1983.8 

According to the final decommissioning report, Building 4055 contained radioactive structures. 
systems. components. concrete. and soil. A summary of contamination in the facility was 
presented in the final decommissioning report and is presented below:9 

Support Area - The Chemistry Laboratory in the support area had two HEPA-filtered 
hoods that were known to have tixed contamination. The Quality Assurance laboratory 
was used for waste package scanning and was suspected of low levels of contamination. 
Some alpha activity was released to the room when a plastic bag containing waste leaked. 
Detectable activity was cleaned at the time of the release. 

1 Remley, M.E., Letter Re: Physical Security of Special Nuclear Materials Docket 70-2S. December 22, 197S. 
? 
- Rockwell International Report, AI-DOE-13SS9, Nuclcar Materials Development Facilit\' Decommissioning Final 
Report, March 3 I, 1987. 
1 Rockwell International Report, N704SRR990027, Final Radiation Sun·ev of the NMDF. December 19. 1986. 
4 Rockwell International. Document No. NOO I TI000098. Annual Re1·iew of Radiological Controls 1977. May 27, 
1980. 
5 Rockwell International Report, N704SRR990027, Final Radiation Survey of the NMDF, December 19, 1986. 
(,Moore, J.D., Internal Letter Re: Quarterly Review ofNMDF (TOSS) for Radiation Safety, Fourth Calendar 
Quarter, 1981. February 22, 1982. 
7 

Rockwell International Report, AI-DOE-13SS9, Nuclear Materials Development Facility Decommissioning Final 
Report. March 31, 1987. 
8 Moore, J.D., Internal Letter Re: Quarterly Review ofNMDF (TOSS) for Radiation Safety- First Calendar Quarter, 
1983, July 7, 1983. 
9 

Rockwell International Report, AI-DOE-13SS9, Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
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Glove Box Room J\11 easily accessible surf~1ees of the glove box room were kept clean. 
However. some alpha activity was released to the room when a plastic bag covering a 
glove box port split as a result of over pressurization caused by a solenoid valve t~1ilure. 
All detectable activity was cleaned up during the decontamination effort that followed 
this incident. J\nother known source of contamination was from an oil leak from a 
vacuum pump that penetrated the floor covering. This resulted in a small portion of the 
concrete slab becoming contaminated. 

Stainless Sted Matedals Storage Vault -- The vault had no known areas of 
contamination. 

Radioactive Exhaust Filter Room The filter room had no known areas or 
contamination. but contained the contaminated filter system for the glove box exhaust. 
The tiller system for the glove box room also was in this room and was not known to be 
contaminated; however, because of the difficulty of demonstrating this by survey 
measurements. it was assigned a '"contaminated" status. 
Liquid Radioactive Waste Holdup System This system had low-level contamination 
from evaporation of contaminated tloor mop water that drained from the building into the 
system. The evaporation was caused by solar heating of the holdup tanks. 

In addition. it was noted that contamination was also present inside the glove boxes. the transfer 
tunnels between glove boxes. the hoods in the controlled area. and the glove box exhaust 
system. 1 The decontamination plan noted that approximately 98 percent of all the plutonium 
contamination in Building 4055 was contained within the 38 glove boxes. and ranged from I 00 
to I 0.000,000 dpm/1 00 cm2 (removable. per smear paper swipes). The chemical fume hoods had 
removable smear contamination levels varying between I ,000 to I 0.000 dpm/1 00 cm2

. The low
volume glove box exhaust system ducts were reported to have smear sample contamination 
levels ranging between I .000 and I 0.000 dpm/1 00 cm2

. And the high-volume air exhaust system 
ducts had suspected contamination levels of 0 to I 00 dpm/1 00 cm2

, mostly alpha. from 
plutonium and its decay products. According to the plan. all areas that were normally accessible 
to operating personnel had measured contamination levels of less than 2 dpm/1 00 cm2

• alpha.2 

The entire building was stripped to the walls. including contaminated equipment and surfaces. 
drain lines. and ventilation ducts. This material and the retention well were decontaminated. the 
equipment was disposed of as low-level waste. and the liquid waste and exhaust systems were 
removed.3

· 
45 The final decommissioning report indicated that the facility was decontaminated to 

levels that were '·as low as reasonably achievable'' at the completion of the decommissioning and 
release for unrestricted use, and in all cases. below the levels specified in the table below.6 

1 
Rockwell International Report, Al-DOE-13559, Nuclear Materials Development Facilit~· Decommissioning Final 

Report, March 31, 1987. 
2 Rockwell international, Document No. Al-78-1 0. Decontamination Plan for Atomics International Facilities 
Licensed Under Special Nuclear Material License SNM-21, March I 0, 1978. 
3 Rockwell International Report, N704SRR990027, Final Radiation Sun'ey of the NMDF, December 19, 1986. 
4 

Oak Ridge Associated Universities Report, no document number, Conjimwtory Radiological Sw.-ev Nuclear 
Materials Development Facili(v (Building T-055), Rockwell International, Santa Susana, California, July 1987. 
5 Rockwell international Report, N704SRR990027, Final Radiation Sun'ev of the NMDF, December 19, 1986. 
6 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facilitv Decommissioning Final 
Report, March 31, 1987. 
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Rockwell International Acceptable Limits for Residual Radioactivity 

Total Average" Total Maximum" 
Surface contamination 

Beta-gamma emitters 5,000 dpm l 00 em: l 5.000 dpm/ l 00 em" 
Alpha emitters l 00 dpm l 00 em: 300 dpm/ l 00 em= 

Surface dose rate 0.1 mrad/hr 0.5 mradlhr 
At I em through 7 -mg1 " em· 
absorber 

Ambient exposure rate 4 mRihr 
At l m from surface 

Soil contamination 
Pu-239 25 pCi/gram' 

~- --- .__ -~--- ---·---~------- ---- ---------- ----· 

Water 
Released to unrestricted areas l I 0% of local water supplv 

-. 

" Average over a !-square meter area 
h Maximum value measured in !-square meter area. averaged over I 00 cm 2 

'NRC requirement for Building 405) only 

Removable 

l .000 dpm/ l 00 em: 
20 dpm/l 00 em= 

Decontamination and deactivation of Building 4055 was initiated in October 1982 and was 
completed October 1986. Final surveys. waste shipments. and the final report were completed 
by March 1987. Decommissioning began with the decontamination and removal of glove boxes 
and connecting tunnels. including the glove box equipment. The tunnels were decontaminated 
and removed from the support system in sections that were approximately 5 feet in length. Both 
the tunnel sections and the glove boxes were packaged for disposal as low specific activity 
waste. According to the final decommissioning report. hand scrubbing, followed by strippable 
paint and paint removal, was found to be effective means for reducing contamination levels in 
the glove boxes and tunnel sections to under the upper limit for low specific activity waste. The 
upper limits for plutonium surface contamination at Building 4055 are presented in the table 
below. Some hot spots in the glove boxes required extra decontamination in the form of wet and 
dry abrasive materials. A flow diagram of the glove box cleaning operations is presented in 
Figure 2.2.4.m.u 

Building 4055 
Rockwell International Surface Contamination Limits for Plutonium 

Area Activity Upper Limit Action Limit 
Un-posted areas and radiation Total 100 dpm/100 cm2 Detectable 
areas Removable 20 dpm/1 00 em= Detectable 
Contamination areas and airborne Total 2,500 dpm/ I 00 cm2 Detectable 
radioactive area Removable 500 dpm/1 00 cm2 Detectable 
Restricted access areas Total Unspecified Detectable 

Removable Unspecified Detectable 

Personnel then removed utilities and the low-volume exhaust system. The support area was 
decontaminated and the NaK in the glove box atmosphere purifiers was disposed of. This was 

1 Rockwell International Report, N704SRR990027, Final Radiation Sun·ey of the NMDF, December 19, 1986. 
2 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
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followed b.y the removal of the liquid waste holdup system and the removal of the high-volume 
exhaust system. According to the final building survey report. the waste generated during 
cleanup operations was ··packaged concurrent with the generating operation and shipped for 
disposal at the discretion of the [RMI-IF]." 1

-' Approved f~1eilities included Rockwell !Ianford 
Operations (RHO) for long-term storage of transuranic vvaste and the Nevada Test Site for the 
shallow-land burial of low specific activity \vaste. 3 A transuran ic \\ aste hand I ing and packaging 
plan indicated that transuranic items were packaged into galvanized 55-gallon drums obtained 
ll·om the RIIO. According to the plan. sixty-nine transuranic drums fl·om the Building 4055 
decontamination effort \vere shipped to RHO during August 1984. Additional transuranic waste 
was packaged in mid-August 1984: however. these 34 55-gallon drum containers were put into 
storage due to lack of funding and approved shipping containcrs. 1 Rockwell International 
requested approval for the shipment of this waste from RHO on February 27. 1987. Rockwell 
International described the waste as follows: 5 

... 29 arc fi·om the shutdown and decontamination of our plutonium R&D facility; four 
remain from the SEFOR fuel decladding program conducted at our hot laboratory; one 
contains a radium-beryllium neutron source from our L-85 research reactor and a few 
radium sources and gauges removed fl·om old fire detection probes ... 

The 29 drums from the plutonium facility include 27 drums of TRU wastes from 
decontamination of the building, one drum of mixed plutonium-oxide. uranium-oxide 
scrap from the advanced fuel programs. and one drum containing miscellaneous 
secondary NDA fuel measurement standards. 

As of June 8. 1987. the waste remained at the SSFL in storage at the RMHF.6 

Additional information regarding the decontamination effort at Building 4055 is provided fi·om 
the final building survey report below: 

Decontamination of the glove box surfaces was accomplished utilizing A LARA [as low 
as reasonably achievable] strippable paint. .. Glove box and tunnel section removal was 
completed in November 1985. Survey ofthe decontaminated glove boxes was conducted 
to assure that there were no transuranic waste and were within the criteria of low specific 
activity waste. 7 

All components of the low-volume exhaust system, consisting of blowers. absolute filter banks, 
and associated valves and controls, were removed except for the stack which was still linked to 
the high-volume exhaust system. This was completed in February 1985. The utilities that were 
removed and .. dispositioned" included those used specifically for glove box operations, including 
cooling water. argon, helium, dry air, vacuum. and electrical and control wiring. Also included 
were those utilities that serviced the glove box room. including compressed air, electrical power. 

1 Rockwell International Report, N704SRR990027, Final Radiation Sun·ev ofthe NMDF, December 19, 1986. 
2 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facilitv Decommissioning Final 
Report. March 31, 1987. 
3 Rockwell International Report, N704SRR990027, Final Radiation Sun•ev of the NMDF, December 19, 1986. 
4 Rockwell InternationaL Enclosure 2 to 87RC02380, Rockwell Dit·ision, Rockwe/1/ntcmational, Transuranic Waste 
Handling and Packaging Plan, February 27, 1987. 
5 Remley. M.E., Rockwell International Letter Re: Disposal ofTransuranic Waste, February 27, 1987. 
6 Remley, M.E., Rockwell International Letter Re: Plutonium-Contaminated Waste, June 8. 1987. 
7 Rockwell International Report, N704SRR990027. Final Radiation Sun•ev of the NMDF, December 19, 1986. 
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lighting. PA systems. phones. sprinklers. fire alarm circuits, radiation alarm systems. and 
intrusion alarms. Removal of the utilities servicing the glove box room \\as completed in 
November 1984. 1 

According to the final building survey report. all equipment and materials in the support areas 
were also surveyed and removed and disposed of according to the level of activity found. This 
material included furniture. sinks. light fixtures. and other office and laboratory equipment. 
Decontamination of the support areas was completed in October 1984. !he report stated that 
some material fi-om this area. with no detectable radioactivity. was disposed of as conventional 

0 

waste.-

Disposal of the NaK in the glove box atmosphere purifiers and the NaK bubblers required the 
installation of a special NaK disposal facility at the building (sec Figure 2.2.4n). This 
incorporated remnants ofthc facility utilities and liquid waste system. The NaK removal process 
involved a combination of evaporation of potassium and sodium at approximately 900 degrees 
rahrenhcit. steaming. and finally. a water rinse. FoliO\\ ing cleaning. the NaK bubblers were 
surveyed to verify their classification as low specific activity \\aste and were transferred to the 
RMHF for packaging in 55-gallon drums and staging t<x shipment to a disposal site. The 
process water generated during the removal of NaK from the bubblers was neutralized. 
transferred to the RMHF. and evaporated. The residual solids were packaged and stage for 
shipment to a disposal site. These activities were completed in June 1986. 14 

The removal of the liquid waste system required the removzil of all drain lines between the 
various sources. such as the laboratory sinks and shower drains. and the removal of the process 
and storage tanks and their associated equipment. According to the final decommissioning 
report. the removal of the liquid waste system also required the removal of all remaining liquid 
and sludge waste in the liquid waste retention system. and the removal of the four process and 
storage tanks and their associated equipment. All the components were packaged and disposed 
of It \\as anticipated that the system was not anticipated to be highly contaminated. which, 
according to the decommissioning report, was verified by a survey of all the components. The 
excavation sites for the removal of the drains were surveyed and soil samples were taken. The 
report did not include the results of the surveys but reportedly indicated that an analysis of the 
soil samplt:s verified that the soil was not contaminated. The removal ofthc liquid waste system 
was completed in May 1986.5

·h 

In August 1986, Rockwell completed the removal ofthe components of the high-volume exhaust 
system. rollowing all removal actions, the following waste volumes were generated during the 
decontamination and decommissioning for Building 4055.7

·
8 

1 Rockwell International Report, N704SRR 990027, Final Radiation Sun·ey oft he NMDF, December 19, 1986. 
c Rockwelllnternational Report, N704SRR 990027, Final Radiation Sun·ev of' the NMDF, December 19, 1986. 
1 Rockwell International Report, N704SRR990027, Final Radiation Sun·ey of' the NMDF, December 19, 1986. 
4 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facility Decommissionin~ Final 
Report, March 31, 1987. 
5 Rockwell International Report, N704SRR 990027, Final Radiation Sun·ey of' the NMDF, December 19, 1986. 
6 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
7 Rockwell International Report, N704SRR990027, Final Radiation Survey of' the NMDF, December 19, 1986. 
8 

Rockwell International Report, Al-DOE-13559, Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
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Building 4055 
\Vaste Volumes Generated During Decommissioning 

Waste Type Quantity (Cubic Feet) 
Low specific activity IOAIO 
Glove boxes 5,256 
Tunnel sections l\61 
Transuranic 692 

October 2012 

According to this survey report Building 4055 was decontaminated and all radioactive materials 
were removed thm1 the site. With the exception of the boiler located in Room 128, the 
emergency diesel generator located in Room 132. and the associated compressors and air 
conditioning units located outside of the building on concrete foundations. the building interior 
had been stripped to the walls. 1 2 

Limited information has been located to indicate the operations of the building from 1986 
through the present. On October 7. 1987. Building 4055 was of1icially removed from the 
Nuclear Regulatory Commission Special Nuclear Material License No. SNM-21 and released for 
unrestricted usc. 3 Monthly progress reports indicate that Building 4055 was included in a 
surveillance program and underwent continued deactivation. According to the October 1987 
monthly progress report. the following TRU waste awaited shipment: 16 drums of dry TRLJ 
waste to be shipped to Westinghouse !Ianford Company, and eleven drums of TRLJ 
contaminated oil to either Westinghouse Hanford Company or EG&G. The report also indicated 
that Building 4055 was planned to be used to suppoti Rocketdync's "Space Station and Advance 
Programs.''4 In December 1987. Rockwell International reported that arrangements were being 
made to ship the scrap uranium oxide from Building 4055 to the Nevada Test Site. The report 
did not indicate where this material was being stored prior to shipment.5 

Based on a December 7. 1987, internal Rockwell International letter, the building required work 
to be made usable for advanced programs and the Space Station Program. According to the 
letter. the items that needed to be completed included the following: 6 

• Replace drain system 
• Backfi II trenches 
• Repair pavement 
• Repair fence 
• Repair concrete floor 
• Patch facility walls 
• Paint 
• Installation of fluorescent fixtures 
• Install electrical conduit 

1 Rockwell international Report, N704SRR990027. Final Radiation Survev olthe NMDF, December 19, 1986. 
0 

- Rockwell International Report, AI-DOE-13559, Nuclear Materials Development racilitv Decommissioning Final 
Report, March 31, 1987. 
3 

Rouse, Leland, NRC Letter Re: SNM-21, Amendment No. I. October 7, 1987. 
4 Kellogg, L.G., Letter Re: Monthly Progress Report, October 1987, November 6, 1987. 
5 Dennison, W.F., Letter Re: Monthly Progress Report, December 1987, January 5, 1988. 
6 Schrag, F.C.. Rockwelllnternationallnternal Letter Re: Estiamte for Rectification ofNMDF, Building 055, 
December 7, 1987. 
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• Repair heating and air supply system 

• Replace Pi\ speakers 
• Replace fire sprinkler system 

In June 1988. Rockwell International reported that the fire sprinkler system \vould be replaced 
and the drums of TRlJ-contaminatcd oil would be shipped: however, a January 1989 progress 
report indicated that the shipment of the drums could not be achieved as a result of a "waste 
shipment moratorium" in the state of California and receiving of all wastes in the state of Idaho. 
Monthly reports in September and October 1988 also noted that the II drums of TRU
contaminated oil would be solidified and repackaged to conform to Edgerton, Germeshausen. 
and Grier (EG&G) Idaho. Inc.'s required criteria. This solidification occurred on October 3 
through October 7. 1988. and consolidated nine drums of sludge and liquid into 3 drums using 
"Pctroset.'' The remaining drums were also solidilied. resulting in four drums of TRU-wastc 

.. d" 11'1.):' requtnng tsposa . - · · 

In August 1989. the progress repoti indicated that in additLm to maintenance and surveillance of 
Building 4055. Rocb\cll International was also respot:sibk for pert(xming rep:1irs to the 
building from damage resulting from the decontamination and decommissioning operations. 
This included the repair of damaged wall sections. the paving of ditches. the replacement of floor 
tiles. and the replacement of five sprinkler systems that has been removed.6 

As of the March 1990 progress report. the four 55-gallon drums of TRU waste were to be 
shipped to the Idaho National Engineering Laboratory: however. shipment continued to remain 
on hold pending a resolution of disposal issues with the state of Idaho. According to the report. 
the material was in storage on site at the RMHF. 7 Available documents do not provide 
information to indicate when the material was finally shipped; however, as of April 1994. the 
waste remained at the SSFL. ~ 

On May 23, 1991. Rockwell International submitted a letter to the Ventura County Air Pollution 
Control District regarding the activation of Building 4055 in support of ne\v lasers and advanced 
technology research programs. including diamond coatir.g technology. The letter indicated that 
the programs were operated out of the Vanowen Building at Canoga Park but were being 
relocated to Building 4055. Upgrades required to the building included: '·insulation of building, 
HYAC. tire protection and electrical." Rockwell International indicated that hydrogen gas. 
argon gas, and methane gas would be stored outside the building and piped in for use in the 
building. There were also a number of chemicals that were proposed for use in bench scale 
experiments and that would be housed in chemical storage cabinets in the laboratory. The 
chemicals listed included acetone, IPA. and methanol; H2S04. HF, HC:l, and H202 and HN03. 

1 Dennison, W.F ., Letter Re: Monthly Progress Report, June 1988, July 8, 1988. 
2 Dennison, W.F ., Letter Re: Monthly Progress Report, September 1988, October 6, 1988. 
3 Dennison, W.F., Letter Re: Monthly Progress Report, October 1988, November 7, 1988. 
4 Dennison, W.F., Letter Re: Monthly Progress Report, January 1989, February 8, 1989. 
5 Moss, T.A., Letter Re: Monthly Progress Report, April 1989, May 15, 1989. 
6 Moss, T.A., Letter Re: Monthly Progress Report, August I 989, September I 5, I 989. 
7 Moss, T.A., Letter Re: Monthly Progress Report, March 1990, April I 2, I 990. 
8 Kearns, Roy, Memorandum Re: Validation ofRocketdyne Transuranic Waste Data, April 18, 1994. 
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The acetone and alcohols were to be used to clean laser optics and the acids \Vere to be used in 
the diamond coating stud ies. 1 

A September 1991 internal letter provided a listing of chemicals that were planned for usc in 
Building 4055 and were to be stored in the clean room and high bay of the building. The table 
below provides a listing ofthe chemicals used and stored in Building 4055. 2 

1991 Chemicals for Building 4055 

Chemical Name Description Yearly Usc Location 
Hydrochloric Acid Acid 3 gallons Clean room 
( 'atechol (Pyrocatechin) Buffer 3 gallons High bay 
Potassium Hydroxide Solution Base 5 gallons High bay 
Nitric Acid Acid I 0 gallons Clean room 
Hydrofluoric Acid Acid 10 gallons Clean room 
llydrogcn Peroxide 50% Oxidizer 3 gallons Clean room 
Ethylenediamine Anhydrous Base 4 gallons High bay 
Sui !'uric Acid Acid I 0 gallons Clean room 
Ethanol Solvent 3 [',allons Clean room 
Acetone Solvent 5 gallons High bay 
Methanol Solvent 5 gallons Clean room 

~ichloroethane -TCA Solvent 3 gallons High bay 
Acetic Acid Acid 3 gallons Clean room 

A March 16. 1992. Rockwell International letter to the Ventura County Air Pollution Control 
District indicated that Building 4055 was under the final phase of activation. The final phase 
included the reconfiguration of the northern third of the building that included the reconstruction 
of the existing hard-wall offices into six hard-wall laboratories. The construction included wall 
relocations. new suspended ceilings. lighting, sprinkler system reconfiguration, and air 
conditioner re-ducting. The letter also indicated that concrete foundations would be added on the 
east side of the building for the installation of a 20.000 solid cubic feet N2 gas bottle farm. a 
20.000 solid cubic feet Argon gas bottle farm. six H2 K-bottlcs. one Cl L~ K-bottlc. and one 0 2 K
bottle. These gases were to be plumbed to the various laboratories.3 The letter did not indicate 
the operations to be conducted in Building 4055. 

On August 4, 1992, Authorization Number 157 was issued to Rockwell International to assemble 
and test a 350 kV klystron in Building 4055 in conjunction \vith the development of a prototype 
Ground Based Free Electron Laser (GBFEL). The laser program involved the fabrication of a 
free electron laser and testing the laser to avoid the generation of neutrons by electron interaction 
with laser materials. The usc authorization was set to expire on August 4, 1993. The 
authorization indicated that the authorized use of the klystron was to be located in a high bay and 
annex of Building 4055. Based on a review of available documents. the use authorization was 
not renewed or cancellcd.41 

1 Melvold, R.W., Letter Re: Activation of Building 055 in Area IV, SSFL to be used as a Research and Development 
Lab, May 23, 1991. 
2 Jackson. K., Rockwell International Internal Letter Re: Chemicals for Building 055, September 18, 1991 
3 Mel void, R. W., Letter Re: Building 055 Activation, Final Phase, March 16, 1992. 
4 Barnes, J.G., Authorization for Use of Radiological Materials or Radiation Producing Devices, Authorization No. 
157, August 4, 1992. 
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Based on information obtained from Boeing. the building is currently occupied and is operated 
for non-radiological laser research. Building operations. as of February 20 II. were in the 
process of being ceased and \Vcre to have stopped completely by May 20 I I. 

Information from Interviewee: Interviewee 267 had extensive knowledge on the proccssmg 
and handling of fuel at Building 55. The follovving arc excerpts tl-om that intcrvie\\: 

··1 ~mrked in Building 55 \\here plutonium 1ms pmccssed fin· fitcl ji1r field pmgmm 
processes in Idaho as well as /(1r the SRE. I initiallv helped define the processes and 
handling. 13 men <mrkcd in Building 55. and we all 1mrked rotating shifis. It was AEC
contract work. We used glol'l..' hoxcs to handle the plutonium. which \I"Cre in thefilrm of 
jitCI pellets. ll1e pellets were nickel plated through the application ofnickel carhonyl. Jlw 
radiological material was also handled H"ith nwn1jmlators. lY1is was also knmtn as 
Building 2345, (hecause it had Di1·isions 2. 3. 4 and 5 ~vithin). and \\·as Top Secret. 
~~-~·ervthing that lejt the hui!ding had a red tog indicating Top Secrc/. Asj(u· as I know, I 
am the last living person H-110 1\'orkcd on the pmduction line in Building 55." 

"Building 55 generated low lc'l'e! mdioactin' mt.1!c that wm shipped offsitefor disposal 
in small ho.Yes. I rememher someone putting too much \t"Ctste in a container. ll'hich \\'CJJt 
critical. I don't rcmcmhcr hm1· it 1ms mitigated" 

"Across the streetFom Building 55 \1'(/S Building 20. ll'hich was usedji1r stripping and 
dec/adding used {ztel rods that came ofli·ite fmlll difj'crent contractors. 77lere was also 
Building 231 nearhy which dec/added jitel as l1'ell. Casts were also prepared there to 
tmnsfer radiological materials. " 

The difference in Buildings 20 and 231 \Hts that ::31 handled A/materials only. .. 

Radiological Incident Reports: There have been several incidents associated with Building 
4055 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports that resulted or may have resulted in releases to the environment are provided following 
the table. when available. 

Building 4055 Incident Report Summary 

Incident Date of Location of Incident Isotopes Description of Incident 
File Name Incident 
A0286 5/911970 Glove Box Room Pu Hole in Pu glove box glove 

contaminated employee 

A0222 6/26/1973 Glove Box Room Pu Glove box controller failure 
pressurized box releasing 
contamination to area 

A0224 12/2111977 Glove Box Room Pu Contaminated roll of green tape 
discovered in glove box room 

A0063 111011978 Glove Box 26 Pu Employee contaminated during foam 
cleaning of glove box 

1 Dix, T.E., Rockwell International Internal Letter Re: Minutes of Radiation Safety Committee Meeting with Free 
Electron Laser Project Concerning Use Authorization Request, March 2, 1992. 
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Building 4055 Incident Report Summary (continued) 

,, ___ ·-·· ·-·-

Incident Date of 
Location of Incident Isotopes Description of Incident 

File Name Incident 
A0068* 5/4/1978 Glove box Room Pu Leaking glove contaminated 

employee lab coat and surgeon 
gloves 

A0335 5/10/1978 Glove box Room Pu Lost seal during change out caused 
loss of vacuum and contamination 

A0071 6/15/1978 Glove box Room Pu RADIOACTIVE Waste Compacted 
in ··suspect" Waste Compactor 

A022) 6/30/1975 Stack i\ 1onitor Pu Stack Monitor Vacuum Line 
Disconnected in Plutonium Facility 

A0072 7/1611978 l·acility Failure of Air Sampling Pump and 
Backup Pump Shut Down Operations 

i\0226 7/21/1978 Stack i\1onitor Pu Stack Monitor in Plutonium Facility 
Out of Service 84 Hours 

A0073 7/24/1978 Support Lab Pu Floor Contamination Found in Waste 
llandlinl'. Area 

A0582 6/26/1979 B-55 Glove Box Pu Am Maintenance of Glove Box Furnace 
Caused Airborne ActivitY 

A0081 511011980 Stack i\ 1onitor Pu Failure of Stack i\ 1onitor System in 
Plutonium Facility 

A0250 10/3 I I 1980 Support Lab Contaminated Green Coveralls 
Returned with Deconed .. 131ueline·• 
Coveralls 

A0085 5/31/1981 Stack Monitor Pu failure of Stack Monitor System in 
Plutonium facility 

A0091 11/7/1981 Glove Box Room False Airborne Alarm in Glove Box 
Room at Plutonium Facility 

AOIOO 3/24/1982 Compactor Area Pu Waste Package with Glass Broke 
Cutting Hand of Employee 

A0113 2/7/1983 Glove Box Room Pu Plutonium Oxide Incised Into the 
Left Index Finger of an Employee 

A0114 3/27/1983 Stack Monitor Response to Stack Monitor Alarm 

i\0164 8/29/1986 Outside Overfilled Portable Radioactive 
Liquid Tank 

"'The mctdent report file was reported by Boetng to be mtssmg. 

Incidents of known environmental releases: 

• On .January 4, 1971, a water line to the air-conditioning unit in the attic of Building 4055 
leaked, causing water to run into the office areas, change room, support area, and glove 
box room. Maintenance personnel attempted to pick up the water that had leaked with a 
vacuum cleaner. According to the internal letter documenting the incident the 
radioactive waste system sump tank and the sample tank were both full, causing the water 
to back up in the support area drains. Personnel opened the valves to the I ,000-gallon 
holdup tank, which cleared the backed up water condition. According to the ltter, a total 
of 800 gallons was collected. The water was sampled and measured to be 2.8 x I o-9 

~-tC!cc. The letter indicated that the ·'water was released to the Rocketdyne pond." 1 

1 Lane, W.O., North American Rockwell internal Letter Re: Water Leak at the NMDF, January 14, 1971. 
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• A December 8. 1976. Rockwell International internal letter documented the release of 
radioactive sludge during the replacement of the radioactive waste line to the Building 
4055 hold up tanks. According to the letter. removal of the old radioactive waste line 
\vas started by a contractor on December 6. 1976. The waste line was broken open ''here 
it exits Building 4055 and four smears were taken inside the pipe. The smears measured 
0 dpm and the contractor was allowed to break out the remainder of the waste line. 
Approximately 2 hours a1lcr the initial start of work. water and sludge \\as observed 
running out of the line. T\\O sludge samples were taken and measured 15 and 53 dpm. 
Direct readings from inside the removed pipe read 700 dpm. 
Rockwell International surveyed the contractor personnel and instructed the contractor to 
cease work. Rockwell International staff removed the pipe and dirt where th~ sludge had 
run out of the pipes on December 7. 1976. Contaminated materials were put in ··burial 
boxes" for disposal. A survey of the trench on December 7. 1976, indicated that no 
contamination was detected: hm\ ever. the internal letter did not provide the results of the 
survev. The contractor was in formed that the trench ''as released and ''as a lim\ eel to 
resun~e work. 1 

• On June 30. 1978. it was discovered that a stack monitor vacuum line had not been 
monitored for 23 days. Air samples taken directly from the room vvhcre the stack 
monitor was located were about twice the normal activity of the filtered air: howe\ cr the 
incident report did not indicate what these levels were (A0225).~ 

• On July 21. 1978. it was discovered that a stack monitor in the plutonium facility was out 
of service for 84 hours due to an electrical failure. The incident report stated that airflow 
through a filter was maintained and no uncontrolled release of material occurred 
(A0226). 3 

• On March 27. 1983, Protective Services Control Center notified the facility health 
physicist of a stack monitor alarm. Upon investigation. the stack monitor chart showed 
an increasing count trend for about I hour to 26 dpm. The fi Iter was removed and 
counted for alpha radioactivity. The result was 7 dpm alpha immediate and 3 dpm alpha 
atler 19-hours of decay. Aller 72-hour decay, the final count on the stack sample was 0 
dpm for a I 00-minute counting time. The event was attributed to '"the effect of 
atmospheric inversion conditions on naturally occurring airborne radioactivity:· The 
alarm was reset and remained at normal levels. The incident report did not indicate 
whether the filter was reinstalled in the stack or if it was replaced with a new filter and 
disposed of(A0114).4

·
5 

• On August 29. 1986, an unknown amount of water overflowed from the RMHF transfer 
tank onto asphalt at Building 4055. A summary of the incident was reported to have been 
included on an attached tlysheet: however, the tlysheet was not attached to the file 

1 Bradbury, S.M., Rockwell International Internal Letter Re: Replacement of R/ A Waste Line to Hold-up Tanks at 
Bldg. OSS, December 8, I 976. 
2 Owens, D.E., Internal Letter Re: Incident Report, July 26, I 978. 
3 Owens, D.E., Internal Letter Re: Stack Monitor Failure at NMDF, August I, 1978. 
4 Moore, J.D., Internal Letter Re: Quarterly Review ofNMDF (TOSS) for Radiation Safety- First Calendar Quarter, 
1983,July7, 1983. 
5 Bradbury, S.M., Internal Letter Re: Radiological Safety Incident Report, March 29, 1983. 
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obtained by the research team. As a result additional in1(xmation regarding this incident. 
including the location. cannot be provided at this time. Additional information may 
become available upon receipt of additional documents tl·om Boeing's 1.4 million 
document database. 1 

Current Usc: As of May :2005. Building 4055 was being used for non-radiological research: 
however, information regarding these operations has not been located. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): 
According to the 1973 annual report for environmental and radioactive eflluent monitoring. the 
gaseous effluent released to unrestricted areas was monitored at Building 4055. Monitoring 
included the volume ofthe efllucnt releases. the average and maximum concentration (11Ci/mL). 
and the total activity released (Ci). The results of this yearly data arc presented in the annual 
environmental monitoring and facility eflluent reports tl·01n 1973 through 1986.234 'J• H

9 1011 

In addition. a soil sampling station (S-57) was located at Building 4055 at J Street. which was 
tested f()r soil plutonium radioactivity. A summary of the available survey results of the soil 

I 
0 d' 0 0 d 0 d' I bl b I l'lll-ll'ii6171Xl"l-l p utonium ra Joactivity ala IS presente 111 t 1e ta e e ow: - · · · · · · - · 

1 Begley. F.E.. Internal Letter Re: Radiological Safety Incident Report October 21. 1986. 
=Moore. J.D .. Em·ironmental and Radioactil·e t/fluent A1onitoring Annual Report 197 3, Undated. 
1 Rockwell International, Report No. ESG-79-7. Em·iromnental Monitoring and Facilitv Effluent Annual Report 
1978. April 1979. 
4 Rockwell International, Report No. ESG-81-17. Em·ironmental Monitoring and Facility Effluent Annual Report 
1980. May 27. 198 I. 
5 Rockwell International, Report No. ESG-82-21, Enrironmental Monitoring and Facilitv Effluent Annual Report 
1981. July 15. 1982. 
"Rockwell International, Report No. ESG-83-17. Em·ironmcntal Monitoring and Facilitv Effluent Annual Report 
1982, June 1983. 
7 Rockwell International, Report No. ESG-84-9. Em·iromnental Monitoring and Facilitv Effluent Annual Report 
1983. March 1984. 
~Rockwell International, Report No. RI/RD85-123, Em·ironmental Monitorin;; and Facilitv Effluent Annual Report 
DeSoto and Santa Susana Field Lahoratories Sites 1984. March 1985. 
"Rockwell International, Report No. ESG-84-9. Em·ironmental Monitoring and Facility Effluent Annual Report 
1983. March 1984. 
10 Rockwell International, Report No. RIIRD85-123. Em·ironmental Monitoring and facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1984, March 1985. 
11 Rockwell International, Report No. RIIRD86-140. Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1985,April 1986. 
1= Rockwell International, Repoti No. ESG-79-7, Environmental Monitoring and Facilitv Effluent Annual Report 
I 978. April 1979. 
11 Rockwell International, Report No. ESG-81-17, Environmental Monitoring and Facility Effluent Annual Report 
1980,May27, 1981. 
14 Rockwell International, Report No. ESG-82-21, Environmental .Monitoring and Facilizv Effluent Annual Report 
1981, July 15, 1982. 
15 Rockwell International, Report No. ESG-83-17. Environmental Monitoring and Facility Effluent Annual Report 
1982, June 1983. 
16 Rockwell International, Report No. ESG-84-9, Environmental Monitoring and Facility Effluent Annual Report 
1983,March 1984. 
17 Rockwell International, Report No. RIIRD85-123, Environmental Monitoring and Facility Effluent Annual Report 
De Solo and Santa Susana Field Lahoratories Sites 1984, March I 985. 
18 Rockwell International, Report No. RI/RD86-140, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1985,April 1986. 
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S-57 (Building 4055) Soil Plutonium Radioactivity Data 

-. -· 

Date Pu-238 
June 8. 1978 ( -2.1] L 2.2) X I 0" ~tCj/g 
December 13. 1978 * 
.lulv 9. 1980 (1.4-, 3.4)x IO"pCilg 

December 22. 1980 (-0.3 ::- 2 3) X I()'' ~tC'i/o 

.lui\ 8. 1981 (-3.7+1.4}:\ ](r" ~tCilg 
December 17. I 981 (-3.4 l J.5) X 10" ftCi 1g 
.luh 9, 1982 ( ].() L ('.4) x 10'' f!Ci. 1g 

December I (J. 1982 (-80:± 15)x 10" ftCilg 

June 22. 1983 (1.4L 19)x 10" ftC'i'g 
December 7. 1983 (0.3 .±. o_(, l x 1 o" rtCiig 

June 25. 1984 (0.1 l 0.1) X 10" LtCi/g 

December 4. 1984 (0.4 i 0.1) X 10. pCi/g 

June 26. 1985 0 + {)_('(IU l_j2QL'. 

December -'1. 198'i () 003' U.0003 pCi g 

June 25. 198(, o.oorj.: , 0.0003 pCi '!!. 
December 8. 198(> 0.0003 ' 0.0002 pCi g 
June 22. 1987 CCOCI 1 0.00(: l_ pCi g 

December 7. 1087 0 ()()(i(y i 0.0002 pCi g 
June 29, 1988 0 ± 0 (j()(}J pCi.g 

December I. 1988 01.0.0001 pCiiL'. 
July 19. 1989 0.0004 j 0.0001 pCi/g 

December 5. 1989 0.0002 -· 0.0002 pCi 1g 

Note I he abovL' d<!ta aprcar-; tG h: l'dO\\ rcasnndhk· dctL·ct~nn l11ntts at thL' lli!~-: 

Mmus 1-) tTH.itcatL'~ :-,ample \a]uc 1.::-:~ than rc~1gL-nt blank 
*Rc~u11~ ::-,tgntficantl:. kss t!1an th12 lllllllmum JdcctJon il'\ ~..·I 

·-·-·····----·-- -

Pu-239 + Pu-240 
( 1.04 , 2.3 J x 1 o·" ~tCi/g 
(6.2l-:!-3.5)x 10" ~Ci/g 
(9.5 ± 4.8) X 10 '' ~tCi/i' 
(5.6 t 3.2) X I 0" ~tCi/g 
(0 04 1.7) X 10" ~tCi/L'. 
(4.8 ± )_])X ]((' pCiig 

(3.9 t CUi) X 10" pCi.'g 
(5 I t 2.2) X I <r'' pCi/g 

12.4 = 2.4 J x 1 <r" rtCi/g 
(3.8-;- 2.2) X I 0 ''ttCi/g 
(5.2 '0.7) X 10 •) pCi/)! 

(2.2' OA J x 1 o '' rtCil? 
0.0038 + 0.0004 pCi/g 
().{)028 l 0.0005 pCi/!! 
().()005 L 0.0003 pCi/g 

0.00 I 0 ' <UJ004 pCi/g 
OJJO 12 + 0.0003 pCi/g 
0.0031 , 0.0004 pCi/g 

0.0039 J 0.0005 pCi/g 
0.0032 .±. 0.0005 pCi/g 
0.0049 + 0.0005 pCi/g 
0.0054 j ll.0006 pCi/g 

A chronology of all remaining available radiological investigations at this building is as follows: 

• 1976 Rockwell International Soil, Water, and Sediment Sampling. On December 14, 
1976. Rockwell International collected ··several" soil samples at seven on-site locations 
near Building 4055, and five soil samples at off-site locations of varying distances 
ranging from approximately 3 to 9 miles from the building. The samples \Vere analyzed 
for Pu-238 and for total Pu-239 plus Pu-240 by the Health Services Laboratory of ERDA. 
Idaho Falls, Idaho. The sampling results included data for soil. water, and sediments 
samples. Soil samples ranged in distance from 50 feet northwest of the Building 4055 
exhaust stack at the northwest corner of G and 241

h Streets (Pu-238 = -0.03±0.05 x I o-R 

}lCi/g and Pu-239 plus Pu-240 = -0.0 I ±0.06 x I o-8 11Ci/g) to approximately 2,000 feet 
southeast of the Building 4055 exhaust stack at the southeast head of Bell Canyon at the 

1 Rockwelllnternational, Report No. Rl!RD87-133. Environmental Monitoring and Facilizy Effluent Annual Report 
De Solo and Santa Susana Field Laboratories Sites 1986, March 1987. 
2 Rockwelllnternational, Report No. Rl!RD88-144, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1987, March 1988. 
1 Rockwelllnternational, Report No. Rl/RD89-139, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1988, May 1989. 
4 Rockwell International, Report No. Rl!RD90-132, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1989, May 1990. 
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;\rca II pond (Pu-238 ~ 0.18±0.09 X I o-X flCi/g and Pu-239 plus Pu-240 = 1.0±0.2 X I 0 X 

flCi/g).l 

Water samples were taken at the west end of the surface drainage ditch in the ditch 
approximately 150 feet cast of Building 4055 (Pu-238 = 0.0±0.8 x I 0 11 ~tCi/g and Pu-
239 plus Pu-240 = 0.0±0.6 x I o- 11 flCi/g) and the north side of the Area II pond at the 
head of Bell Canyon approximately 2.000 feet from Building 4055 (Pu-238 = 0.0±0.7 x 
10 II ~tCi/g and Pu-239 plus Pu-240 = 0.3±0.7 X 1 o-Il flCi/g). 2 

Sediment samples were also taken at the west end of the surface drainage ditch in the 
ditch approximately 150 feet cast of Building 4055 ( Pu-238 = 1.4±0.2 x 1 o-x flCi/g and 
Pu-239 plus Pu-240 = 12.8±0.6 x 10-x ~tCi/g) and the north side ofthe !\rea II pond at the 
head of Bell Canyon approximately 2.000 feet tl·om Building 4055 (Pu-238 = 0.05±0.07 
X I o-X ~tCi/g and Pu-239 plus Pu-240 = 0.03±0.06 X I o-X flCi/g). 3 

• 1986 Rockwell International Soil Survey around Drain Lines. The 2005 HS!\ 
reported results of a 1986 survey of soil surrounding drain lines. The research team has 
not yet received this survey report, and. as a result. the information provided is 
summarized tl·om the 2005 liSA. In 1986. Rockwell International perJ(mned a survey of 
the Building 4055 drain lines to determine if any plutonium was left in the soil following 
removal. The survey concluded that soil from the drain line excavation \\as below the 
1986 acceptable levels identified above; however. some soil samples shm\ eel detectable 
contamination. The maximum measurements were 0.613 pCi/g of Pu-239 and Pu-240 
and 0.0421 pCi/g of Pu-238. The 1986 acceptance limit was 25 pCi/g. The NRC took 
confirmatory soil samples that supported the Rockwell samples.4 

• 1986 Rockwell International Soil Survey around Drain Lines. In 1986. Rockwell 
International also performed a survey ofthe Building 4055 interior building drain lines to 
determine if any plutonium was left in the soil following removal. Three soil samples 
were taken and analyzed for plutonium by liquid scintillation alpha counting. According 
to the report, the soil samples were taken as a resu It of the possibi I ity of leaks in the pipes 
under the building while the building was in operation and as a result of possible leakage 
during the removal ofthe pipes. The drain lines had served as drain lines from the sinks. 
showers, and floor drains in the laboratory support area of Building 4055. The report 
indicated that significantly contaminated water was not allowed into these drains. but the 
drains were used for water that may have contained small concentrations of plutonium. 
The survey concluded that soil from the drain line excavation was below the 1986 
acceptable levels of I 0 pCi/g; however, some soil samples showed detectable 

1 Moore, J.D., Document No. Al-77-14, Atomics International Environmental Monitoring and Facility 6/fluent 
Annual Report 1976, Date Unknown. 
2 Moore, J.D., Document No. Al-77-14, Atomics International Environmental Monitoring and Facility Effluent 
Annual Report 1976, Date Unknown. 
3 Moore, J.D., Document No. Al-77-14, Atomics International Environmental Monitoring and Facility Effluent 
Annual Report 1976, Date Unknown. 
4
Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 

Laboratmy, Ventura Countv, California, Volume 2 Area IV Site Summaries. May 2005. Citing Rockwell 
International Report, N704SRR9900124, Plutonium Concentrations in Soil around Drain Lines at NMDF, April 3, 
1986. 
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contamination. The upper limit values for plutonium in soil samples from the three 
sampling locations ranged from (J.07 pCi/g to 0.216 pCi/g. 1 

• 1986 Rockwell International Final Radiation Survey. Rockwell International also 
performed a final radiation survey in 1986 to determine the effectiveness of the 
decontamination effort and to demonstrate that the facility met release criteria for 
unrestricted use. The following criteria were used by Rockwell to demonstrate that the 
residual contamination v\as helm" acceptable limits: 2 

1986 Building 4055 Release Limits Criteria 

Critcda Alpha (dpm/100 cm2
) Beta (dpm/100 cm2)* 

Total, averaged over I m2 100 10,000 
Total. maximum over I 00 cm2 300 30.000 
Removable over I 00 cm 2 20 2.000 
* 1\ccordmg to the I Ina! surve) rcpr1rL tilL· acccptahh: bl?U contammatlon l11ntts \H.'rc Jert\ L'Ll l rom alpha contammat10n limtb 
prc,cntcu Ill ,\lllll'\ B or US NRC LiCL'lbl' S'i\1-~ I 1m l '·"aLl ,.~3'. l '-23X_ and ""'OCI:Jll'd dcca\ products The beta values arc 
l\\ ICC those or thl' alpha ll!lllb rcponu1 based on th~.._· l\\0 hL'lii partlcks cmlttl'd rrom the dcGI\ of Th-~34. the t'Jrst Jaughtl'r or l L~3-l 
and Pa-:23-l I he alpha ltmJh con._·~pn:ld \\!th tlll' !Jeer~"'-' annc\.l!lll!h for transuranh.:s 

The survey divided the building into three sampling areas comprising the ofTice area and 
Rooms 128. 132. 133. and the air conditioning room (office area and other unpostcd 
areas): the glove box room: and Rooms I 17. I 18. 119, 120. 121. 122. 123, 124, 126. 129. 
and 130 (posted areas). Each sampling area was overlain with a 3-square meter grid that 
was superimposed on the wall. t1oor. and ceiling of each room. Within each 3-square 
meter grid. a single I square meter vvas surveyed for 5 minutes and a I 00 cm2 area was 
smeared for removable contamination. Personnel measured for the average alpha surface 
activity. the average beta surface activity. the removable alpha surface activity, and the 
removable beta surface activity. 

The maximum removable alpha and beta detected in the 141 samples taken from the 
otllce area and other unposted areas measured 4 and 34 dpm/1 00 cm2

, respectively. The 
maximum removable alpha and beta fl·om 202 samples in the glove box room measured 
II and 36 dpm/1 00 cm2

, respectively. And the maximum removable alpha and beta from 
201 samples in the posted areas measured 15 and 28 dpm/100 cm2

, respectively. The 
final report survey results detected hot spots in posted areas of the building. The 
maximum beta measurement in nine sampling locations in the posted areas was 41.664 
dpm/1 00 cm2

. The maximum alpha measurement in II sampling location in the same 
areas was I 0.465 dpm/1 00 cm2

. According to Rocketdyne the report. ''in all cases where 
contamination was detected to be 80% of the acceptable limit. the area was 
decontaminated to activity levels below the instrument detection limit." 

During the survey, the survey team also surveyed various components and features. 
finding three areas containing observable contamination levels. These included the fire 
extinguisher mount on the east wall of Room 127, the unpainted tops of the sprinkler 

1 
Rockwell International Report, N704TI990066, Plutonium Concentrations in Soil Samples from the Nuclear 

Material Development Facility. August 6, 1986. 
2 Rockwell International Report, N704SRR990027, Final Radiation Survey of the NMDF, December 19, 1986. 
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pipes in Room 12 7. and the beams in Room 12 7. These \\ere ··cleaned and resurveyed to 
ensure a complete decontamination ofthe premises.·· 

Upon completion of the survey. the surveyors also removed the flooring in the posted 
area. removed the fire extinguishers and mounts in the glove box room, removed the tire 
protection sprinkler system in the glove box room. scrubbed the beams in the glove box 
room. remove the lights fi·om Room 130. removed paint Jl·om the cast wall of the glove 
box room. and scrubbed the cast emergency ex it door. 

Additionally. during periods of rain. water samples were collected from the area 
surrounding the building and were analyzed f(x Am-241 in a gamma spectrometer. The 
report indicated that all water samples did not contain Am-241. It should be noted the 
report did not provide the detection limits for Am-241 and did not provide any analytical 
results. 

The report concluded that no residual contamination remained and that the facility met 
the 1986 release criteria for unrestricted usc. 1 

• 1987 ORAU Radiological Survey. Oak Ridge Associated Universities (ORAU) 
performed a radiological survey in July 1987 to confirm the 1986 Rockwell International 
final radiological survey. The survey covered Building 4055 and the surrounding area 
through a document review and measurements of direct radiation levels. contamination 
levels and soil contamination. 

The facility survey included the gridding of the floors and lower walls in the posted areas 
of Building 4055. ORAU performed surface scans. measurement of surface 
contamination levels, exposure rate measurements. paint sampling, soil sampling of the 
backfilled subfloor drain line trench, and miscellaneous media sampling. The 
miscellaneous media sampling included residue fl·om anchor bolt holes in the 
radiologically controlled area of the building, as well as dust from a trench. air dueL and 
ceiling area. 

The exterior area survey included surface scans of outside areas adjacent to the building 
and a survey of the roof, exhaust vents and gutters. Additional exterior areas surveyed 
included the waste tank area. ORAU also performed exposure rate measurements. soil 
sampling. and water sampling from the waste tank retention well. 

Smears for the determination of removable contamination were counted for gross alpha 
and beta activity. Soils were analyzed by gamma spectroscopy for U-235, U-238. Am-
24 I, and ·'other identifiable photopeaks." Paint samples, soils. and miscellaneous 
residues were analyzed for isotopic plutonium. The water sample was analyzed for gross 
alpha and gross beta concentrations. The results of these sampling activities were 
compared with ·'guidelines established by the NRC for release of facilities for 
unrestricted use." 

1 Rockwell International Report, N704SRR990027, Final Radiation Survey of the NMDF. December 19, 1986. 
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Surface scans revealed no areas of elevated beta-gamma or gamma contamination and 
one small area of elevated alpha contamination inside the building. Surface 
contamination measurements for alpha contamination \\er-e between the minimum 
detectable activity (MDA) (3 dpm/1 00 cm2

) and 120 dpm/1 00 cm2 (NRC limit was 300 
dpm/1 00 em\ All smears for removable alpha contamination taken after cleanup were 
below the limit for unrestricted usc (NRC limit was 20 dpm/1 00 cm2

). Beta 
contamination measurements were between the MDA (480 dpm/100 cm2

) and 3,900 
dpm/1 00 cm2 (NRC limit was 5.000 dpm/1 00 em\ Removable beta contamination 
smears taken after cleanup was between the MDA (6 dpm/1 00 cm2

) and 23 dpm/1 00 cm2 

(NRC limit \vas I ,000 dpm/1 00 em\ Exposure rates ranged from 12 to 14 ~tR/hr 
compared to background levels of I 0 to 13 ~tR/hr (Site criteria is 1 0 1J R/hr above 
background). Soil samples showed contaminant concentrations of: U-235, <0.36 to 
<0.41 pCi/g (limit is 35 pCi/g); U-238. 1.7 to 5.1 pCi/g (limit is 35 pCi/g): Am-241. 
<0.11 to <0.13 pCi/g; Pu-238. <0.0 I to 0.0 I pCi/g (limit is 25 pCi/g): Pu-239/240. <0.0 I 
to (J.06 pCi/g (limit is 25 pCi/g). 

The survey concluded that the facility satisfied the 1987 NRC requirements for release 
for unrestricted use. The document revic\\ found that the final survcv was consistent 
with industry-accepted practices and the data supported the conclusions. ( 

• EPA conducted an oversight verification survey in 200 I t(x alpha. beta. beta-gamma 
radiation (total and removable) and gamma radiation. Surveys were performed to a 
quality level equal to a final status survey as defined by MARSSIM. The COCs for 
Building 4055 were transuranic compounds on the floors, walls, and ceilings. EPA also 
collected concrete core samples. which were analyzed for photon-emitting isotopes. 
Acceptable limits for the survey were consistent with NRC Regulatory Guide 1.86 and 
the proposed site-wide release criteria in the 1996 Area IV survey. None of the field 
measurements indicated the presence of radionuclides above 200 I acceptable limits. 
EPA field measurements confirmed the conclusions reached by both Rocketdyne and 
ORAU. 23 

1 
Oak Ridge Associated Universities Report, Confirmatory Radiological Survey Nuclear Materials Development 

Facilitv (Building T-055). Rocf..wclllnternational. Santa Susana. California, July 1987. 
2 

U.S. EPA Report, no document number, Final Oversight Verification and Confimwtion Radiological Survev 
Report for Buildings T-Oll, T-019, T-055. and T-100, December 20,2002. 
3 

Rocketdyne Document, A4CM-ZR-OOII, Rev. A, Area IV Radiological Characterization Survev, August 15, 
1996. 
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Surface Contamination Guidelines from DOE Order 5400.5 (1990) 
and NRC Regulatory Guide 1.86 (1974) 

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radio nuclides Average Maximum Removable 
Transuranics, Ra-226, Ra-228, Th-230, Th-228. 100 300 20 
Pa-23 L Ac-227. 1-125. and 1-129 
Th-NaturaL Th-232. Sr-90. Ra-223. Ra-224. li- 1.000 3,()00 200 
232,1-126. I-I_) I, and 1-133 
U-Natural. lJ-2.>5, lJ-238. and associated decay 5Jl00a 15Jl00t1 I JHJOu 
products 
Beta-gamma emitters (radionuclides with decay 5,0000-y 15.0000-y I JJOOf3-y 
modes other than alpha emission or spontaneous 
tission) except Sr-90 and others noted above 

External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that has no radiological 
restriction on its usc shall not exceed the background level by more than 20 pR 1h. 

SourLT lJ S Atomtc Lnerg~ ( ommtsstnn (no\\' NR() Rqpt!ator:. (JLtH.k I X(J. I erm1nat1on o! 0pLT<Jtl11g Ltcenscs lor Nuclear RL·actors . .lunL' 

197-l. p I Xh-'i \.1 S Dcp,u1mcllt or Fncrg' Order 5400 'i Radiatron l'rotccliun of" tile l'ublrc and tile l·m rronmcnt l·c·hruan X. 19911 r IV-6 

Radiological Use Authorizations: Atomics International submitted a license application for the 
NMDF on June 24, 1966. 1 The application indicated the NMDF provided Atomics International 
the capability to perform research and development in the plutonium materials field in 
connection with the Fast Breeder Reactor program. Building 4055 was included in Special 
Nuclear Materials License No. SNM-21 for the possession and usc of special nuclear material for 
the production of test and research reactor fuel clements. the development and testing of both 
irradiated and unirradiatcd nuclear fuels, and the associated research and development projects 
involved. The license required that all potentially contaminated liquid cflluents from Building 
4055 be analyzed prior to discharge. The I icense does not clearly provide information on the 
amount of plutonium that was permitted to be present in Building 4055 or at the SSFL On 
December 17. 1982, Rockwell International requested that Building 4055 be removed from the 
license as a facility authorized for the possession and use of special nuclear materials. 
specifically for the research and development activities associated with plutonium fuels. 23 

Building 4055 was removed from the license as an authorized facility to manufacture and 
perform research and development activities; however. plutonium in the form of Pu-239 
remained under the materials license as a result of residual contamination at Building 4055. In 
addition. the building was retained as a contaminated facility until it could be decontaminated 
and released for unrestricted use.4

·
5 On October 7, 1987, Building 4055 was officially removed 

from the Nuclear Regulatory Commission Special Nuclear Material License No. SNM-21 and 
released for unrestricted use.6 

Usc Authorization No. 88 was issued on March 4, 1975, to Rocketdync for the use of 500 
milligrams of plutonium in the form of metal and several chemical compounds (NBS isotopic 

1 Atomics International, License Application fur the Nuclear Materials Devc/upmellt Facility, June 24, 1966. 
2 U.S. Nuclear Regulatory Commission, Materials License, SNM-21, September I 5, 1977. 
3 U.S. Nuclear Regulatory Commission, NUREG-I077, Environmental Impact Appraisal/or Renewal oj"Special 
Nuclear Material License Nu. SNM-21, June 1984. 
~U.S. Nuclear Regulatory Commission, Materials License, SNM-21, June 28, 1984. 
5 Remley, M.E., Letter Re: Renewal ofSpecial Nuclear Materials License No. SNM-21, Docket 70-25, December 
17, I982. 
6 

Rouse, Leland, NRC Letter Re: SNM-2I, Amendment No. I, October 7, 1987. 
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standard - 93% Pu-239. 7% Pu-240) for a ''plutonium radv .. aste combustion test." The license 
expired March 4. 1976. with no evidence of having been renewed. 1 The application for the usc of 
the 500 mg of plutonium indicated that molten salt radwastc combustion process utilized a 
n1olten salt to decotnpose and burn in situ the organic n1atcrial in the \Vaste. All inorganic 
components were retained in the molten ash mixture.~ 

Use Authorization No. 115 \\as issued to Rockctdyne on March I 0. 1979. for 455 kilograms of 
natural and depleted uranium and an unknown quantity of enriched uranium and plutonium. The 
approval. according to the initial authorization was based on an applic.ation dated March I 0. 
1978. The authorization indicated that the material would be utilized in a way so as to follow the 
procedures established for the control of plutonium contamination.' According to an internal 
letter rega:·ding the renewal of Usc Authorization No. 115. the major operation conducted at 
Building 4055 in 1979 was the f~1brication of depleted uranium carbide blanket clements for 
FFTF. The letter indicated that this operation involved only depleted uranium; however portions 
of the facility. including the glove boxes and associated ventilation exhaust system. were 
contaminated with plutonium. As a result. the renewed authorization would continue to require 
radiological controlmeas;trL'S for plutonium. The letter indicated that radioactive materials that 
would still remain present at Building 4055 in 1980 included approximately 19.8 kilograms of 
depleted uranium in oxide and carbide form, and enriched uranium and plutonium as 
contamination and gamma scanning standard.4

' 

According to the internal letter dated February 22. 1982, regarding the renewal of the 
authorization, it was noted that during 1981. Building 4055 had been used for the decladding. 
oxidizing and repackaging of the ArS mixed carbide fuel pins and the oxidation of the scrap 
depleted uranium carbide left from the "blanket fuel projcct.''6 The use authorization remained 
unchanged until 1984. when the authorized material was the presence of residual contamination 
at Building 4055 and the building was being decontaminated and decommissioned. Isotopes 
listed in the authorization included source materiaL enriched uranium, and plutonium. The use 
specifications outlined by the auth.xization indicated that ali procedures established for the 
control of plutonium contamination would remain in effect. The authorization dated 1986 
indicated that the operations for the upcoming year included the disposal of the NaK bubblers. 
removal of the liquid waste system. and removal of the high volume exhaust system. The final 
use authorization was dated March I 0. 1987, with an expiration date of March I 0. 1988.789 

1 Tuttle, R .. Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization No. 88, 
March 4, 1975. 
2 Grantham, L.F., Rockwell International Internal Letter Re: Application to Use Plutonium in Radwaste Combustion 
Tests, January 21, 1975. 
3 Mountford, L.A., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
No. liSA, March 10, 1979. 
4 Lang, J.F., Rockwell International Internal Letter Re: Renewal of Use Authorization No. 115, February 21, 1980. 
5 Mountford, L.A., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
No. 1158, March 10, 1980. 
6 Lang, J.F .• Rockwell International Internal Letter Re: Renewal of Use Authorization No. 115, February 22, 1982. 
7 Horton, P.H., Letter Re: Renewal of Use Authorization No. 115, February 20. 1986. 
8 Mountford, L.A., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
No. II SF, March 10, 1984. 
9 Nagel, W.E., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization No. 
I ISH, March I 0, 1986. 
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Former Radiological Budai ot· Disposal Locations: According to a radiological contingency 
plan. wastes generated at Building 4055 may have been in gaseous. liquid. or solid f(xm \vith the 
potential radioactive contaminants including uranium and plutonium. As indicated above. 
Building 4055 was equipped with a dual ventilation and gascous-ct1luent control system hlr the 
management of gaseous cftlucnts. A description of this system has been presented above. 1 

1 Rockwell International Report. ESG-81-30, Onsitc Radiological Contingcncv Plan ./(;r Rocf..-wc/1 International 
Operations Licensed Under Special Nuclear Material License No SNM-21, March 3, 1982. 
0 

- Rockwell International Report. AI-DOE-13559. Nuclear Materials De1·c/oprnent Facility Decommissioning Final 
Report, March 31, 1987. 
' Oak Ridge Associated Universities Report, no document number. Confirmatory Radiological Sun·cy Nuclear 
Materials Development Facilitv (Building T-055), Rocf..-we/1/ntemational, Santa Susana, Califhrnia, July 1987. 
4 Rockwell International Report. NOOITI000200. Long-Range Plan/or Decommissioning Surplus Facilities at the 
Santa Susana Field Laboratories, Date Unknown. 
5 U.S. Nuclear Regulatory Commission, NUREG-1 077, Em·iromnentallmpact Appraisal/or Renewal o/Special 
Nuclear Material License No. SNM-21, June 1984. 
6 

Rockwell International Report, AI-DOE-13559. Nuclear Materials Development Facility Decommissioning Final 
Report, March 31, 1987. 
7 Moore, J.D., Document No. Al-77-14, Atomics International Environmental Monitoring and Facility Effluent 
Annual Report 1976, Date Unknown. 
8 

Rockwell International Report, AI-DOE-13559, Nuclear Materials Development Facilitv Decommissioning Final 
Report. March 31, 1987. 
"Rockwell International, ESG-82-33, Health and Safe tv Scctionsf(;r Renewal Application ol the Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to Energy Svstems Group ol Rockwell International, June 5, 1984. 
10 Rockwell International Report, ESG-81-30, Onsite Radiological Contingencv Plan for Rockwell International 
Operations Licensed Under Special Nuclear Material License No SNM-2 I, March 3, 1982. 
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Solid compactable waste from Building 4055 was compacted into suitable containers. including 
metals cans and .. ice cream cartons." These containers \\CIT then transferred via the .. transfer 
tunnel" to the waste-handling box. where all items were bagged out of the glove box into 55-
gallon drums. The 55-gallon drums were transferred for storage to Building 4064. Special items 
of unusual weight or shape such as filters and bulky equipment were bagged out directly from 
the box \\here they were used. Used filters \\ere bagged out and treated as solid waste. If a 
sunicient amount of fuel material was contained on the used filter and required economical 
recovery. the filter would be transferred to a \\astc-handling glove box for reclamation. Details 
on this process were not available in the cited documents. The solid wastes were ultimately 
packaged in approved containers and shipped ofT site for commercial land burial or storage. 12 3 

Aerial Photographs: The area comprising thr: future Building 4055 area is agricultural land in 
1952. By 1957, the area is under development. Buildings 43 73 and 43 74 have bccn constructed 
to the cast of the future Building 4055 area. Thc building has been constructed by 1967 and a 
drainage channel is visible along 24t11 Street. The liquid \\ astc system is also visible in the 1967 
aerial photograph. The building is surrounded by a pavcd area to the north and west of the 
building. A fence-line is located cast ofthe building around Buildings 4373 and 4374. In 1978. 
a possible vertical tank appears to be present south of thc building near the smoke stack. The 
vertical tank to the south of the building no longer appears prc:-ocnt in 1978: however. a possible 
vertical tank is located along the west perimeter of the building. A stain is visible on the paved 
area at the southwest corner of the building. The drainage channel along J Street is clearly 
defined in 1988 aerial photographs. The immediate area surrounding Building 4055 is very 
active in 1995. Numerous containers or vehicles are visible to the \\est and cast ofthe building. 
In 2005. the site remains active with the presence of vehicles in the parking lots to the north of 
the building. Documents indicate that the waste system was removed: however, the concrete 
vault remains visible southeast of the building . .J 

Radionuclides of Concern: The primary specia: nuclear materials handled in the Building 4055 
were plutonium and uranium. Accordingly the radionuclides of concern are uranium. Pu-239. 
and their decay and daughtcr products. primarily Am-241.' 6 Decay products from U-235. U-
238. and Th-232 decay chains include Th-234. Th-228. Ac-228. Ra-226. Pb-214. Bi-214, Pb-
212. Bi212. and Tl-208. In addition, 1-1-3, Sr-90. Cs-137. Na-24. Co-57. Co-60. Eu-152. and 
Am-243 would have been formed. All radionuclides of concern listed. with the exception of Na-
24 and Co-57 (due to relatively short half-lives). are included in the EPA August 20 I 0 Final 
Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary of 
radionuclides of concern. 

1 Rockwell International Report, ESG-81-30, Onsite Radiological Contingency Plan for Roc/ewell International 
Operations Licensed Under Special Nuclear Material License No SNM-2 1. March 3, 1982. 
2 Rockwell International, ESG-82-33, Health and Safetv Sections for Renewal Application olthe Special Nuclear 
Materials License SNM-21, Docket 70-25, Issued to EnerA·v Svstems Group ol Roclrwelllnternational. June 5, 1984. 
1 Rockwell International, Al-76-21, Environmental Impact Assessment olOperations at Atomics International 
Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 2010. 
5 U.S. Nuclear Regulatory Commission, NUREG-1 077. Environmental Impact Appraisal.for Renewal of Special 
Nuclear Material License No. SNM-21, June 1984. 
6 Rockwell International Report, Al-DOE-13559, Nuclear Materials Development Facilitv Decommissioning Final 
Report, March 31, 1987. 
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Drainage Pathways: Suri~Kc water on the south side of the building drains south into an asphalt 
lined ditch that is located on the north side of J Street. Surface \Vater on the \\est side of the 
building initially tllm s to the west into an asphalt lined ditch where it is carried to the north. 
Once surface water enters the ditch it flows to the north into an underground culvert that runs 
cast, in fl·ont of the building. The surface water emerges from the culvert on the east side of the 
building and empties into another asphalt ditch that runs cast to 22"J Street. Surt~1cc water on the 
east side of the building drains east into an asphalt lined ditch that runs to the north and also 
empties into the same cast trending asphalt lined ditch. Surface water on the north side of the 
building drains to the north into the ditch that runs along the south side of G Street. All of the 
surface water in the vicinity of building 4055 eventually flows to the cast via the ditch on the 
south side of G Street or the ditch on the north side of J Street and then on to Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4055 area is Class 1 based on previous site activities and incident reports. 

Recommended Locations for· Soil/Sediment Sampling: Plate 1 and Figure 2.2 provide a 
convenient reference for the fiJI lowing recommendations. 

Based on the available information. soil sampling is recommended in the Building 4055 area. As 
discussed above. there were radiological incidents at Building 4055 and documented evidence of 
radiological releases. Significant information is lacking regarding the excavation activities of the 
drainage lines leading to the Building 4055 liquid waste holdup system. 

In addition, previous characterization studies for the Building 4055 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. And 
because the building remains present at the site. there have been limited site investigations of the 
area surrounding Building 4055. Additionally. characterization was not conducted to delineate 
the extent of contamination consistent with the DTSC/DOE December 20 I 0 AOC. Therefore. 
additional characterization is recommended for the Building 4055 area. This includes the 
following Building 4055 areas and appurtenances: 

• The former location of the underground drainage line from Building 4055 to the liquid 
waste holdup tank located southeast of the building. The drainage line ran within the 
western fenced boundary of Building 4373. discussed below, and ran west to Building 
4055. As indicated above. Rockwell International performed a survey of the Building 
4055 drain lines in 1986 to determine if any plutonium was left in the soil following 
removal. According to the 2005 HSA, the maximum measurements were 0.613 pCi/g of 
Pu-239 and Pu-240 and 0.0421 pCi/g of Pu-238. The 1986 acceptance limit was 25 
pCi/g. 1 It is recommended that sampling be conducted along the entire length of the drain 
line to the former liquid waste holdup system. 

• Building 4055 is an existing structure where active operations arc occurring. EPA 
anticipates that Building 4055 will be demolished and removed in accordance with the 
DTSC/DOE AOC dated December 20 I 0. Therefore, characterization beneath existing 

1
Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 

Laboratory. Ventura County. California, Volume 2 - Area IV Site Summaries. May 2005. Citing Rockwell 
International Report. N704SRR9900124, Plutonium Concentrations in Soil around Drain Lines at NMDF, April 3, 
1986. 
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structures will not be conducted until after the decontamination and decommissioning 
activities arc complete. 

• Sampling is recommended around the perimeter of the concrete parking. drivc\vay. and 
storage areas specifically in the vicinity of J(mner tanks. septic systems. and drain lines. 
Additionally. sampling should be conducted at any locations \vhere surface water may 
drain form the concrete covered surfaces. 

• Based on the above. it is also recommended that all adjacent surface drainage ditches in 
this area be sampled for potential contamination. Environmental monitoring reports 
indicated that liquid radioactive waste was not discharged to uncontrolled areas at the 
SSFL: however. information rc the sam · of the tanks rior to dischar could 
not be located. 

2.2.5 Building 4373 Area 

Site Description: The Building 4373 area includes Rockwcll-m,ned Building 4373. pad 4848. a 
leach field. and the surrounding area at the corner of L Street and 22nd Street outside the 
boundary of the government-optioned land. Building 4373 was co!1structed in 1956 and included 
Jive bays comprising approximately 2.500 square teet.34 The building served as the first SNAP 
critical facility. The building was initially connected to a leach field system and was serviced by 
pad 4848. Figures 2.2.5a through 2.2.5i provide a current photograph and the best available 
building-specific drawing(s) that the research team could find. Plate I presents a summary of all 
identified features for this site. 

Building Features: Constructed in 1956. Building 4373 was originally built for the testing and 
handling of highly explosive solid rocket fuels (sec Figure 2.2.5c). Ownership of the building 
transferred from Rocketdyne to Atomics International Division in 1957 for use as the first SNAP 
critical facility. More specifically. a 1957 and 1958 progress report indicated the building's 
modification was to provide field test facilities for the performance of the "'ANN'" program.5 

One test cell was modified for critical assembly research supporting the SNAP program in 1957 
by adding two feet of additional concrete shielding to two walls and installing a high-efficiency 
particulate air (HEPA) filter bank (see Figure 2.2.5d).6

J 

A May 1962 Atomics International evaluation report provides a description of the Building 4373 
facilities. According to the report. Building 43 73 was constructed on a concrete foundation and 
floor slab and included 2,500-square feet of floor area. The test areas were separated from the 

1 Rockwell international, ESG-82-33. Health and Saf"ety Sectionsfor Rene\\'al Application of"the Special Nuclear 
Materials License SNM-2i. Docket 70-25. issued to Enerf.._'Y Svstems Group of" Rocfc..t·e/1 international, June 5. 1984. 
c Rockwell International Report, ESG-81-30, Onsite Radiological Contingency Plan for Rodwell international 
Operations Licensed Under Special Nuclear Material License No SNM-2i, March 3, 1982. 
3 Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation of"the Atomics international 
Nuclear Del'clopment Field Laboratorv as a Location for Reactor Facilities, May 25, 1962. 
4 ETEC Document, GEN-ZR-0012, Radiological Survey of Buildings T373 and T375. August 8, 1988. 
5 Atomics International, Facilities and Data Department, Progress Report Fiscal Year i95 and Forecast Fiscal Year 
i958, January 1958. 
6 ETEC Document, GEN-ZR-00 12, Radiological Sun'CV of Buildings T3 7 3 and T3 75, August 8, 1988. 
7 Rockwell International, A4CM-AN-003, Area iV Characterization Sun·ey Plan, March 30, 1994. 
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administrative and general operating areas by a concrete shield wall. The test area building was 
approximately 62 feet long by 14 feet wide and contained a 14- by 11-foot fuel storage room. a 
14- by 12-foot reactor test cell. and three adjacent cells (each 14- by 12-feet). that were used for 
miscellaneous non-nuclear tests that appear to have changed throughout the operation of the 
building. 1 

The cells were originally designed as explosion blowout rooms and were provided with 12-inch 
thick concrete inside walls. An additional 2 feet of magnetite concrete was added to the reactor 
test cell wall adjacent to the administrative area and 2 fCct of ordinary concrete on the wall 
separating the reactor test cell and adjacent test cell. The facility roof consisted of metal joists 
and cemesto panels with built-up roofing material and did not include any shielding. The reactor 
test cell included a gas-tight door and a welded steel lining on all four walls. the ceiling and 
floor. 2 According to a February 1962 summary hazards report and operations manual for the 
SNAP 8 critical experiments to be conducted in the building. the location of the critical machine 
within the test cell had been changed at some time not documented in the report. According to 
the report the structures of the previous "critical machines" had been removed from the cell. 
The document does not provide inl(mnation to indicate how the previous critical machines had 
been disposed. A figure of the layout of the test cell shows the critical machine to be located in 
the center of the test cell."' 

Based on information included in the 1988 survey report Building 4373 was reportedly designed 
to contain radioactivity in the form of fissile material and activation foils: accordingly. no liquid 
radioactive waste was produced and no liquid radioactive \\'aste holdup tanks were included at 
Building 4373.'u 

The administrative and general operating area. located on the opposite side of the shield wall 
from the test area, included a 9- by !!-foot change room that led to the fuel storage room and 
main test cell, a 20- by 20-foot L-shaped control room. a 20- by 32-foot laboratory area, a 7- by 
12-foot instrument shop. a 12- by 11-foot equipment room. and a I 0- by 41-foot office area. The 
building was surrounded by a chain-link security fence and included a secondary fence that 
prevented the use of the areas west and south of the main test cell. According to the report, the 
walls here "may not provide adequate shielding in the event of an excursion.''6 

The test cell ventilation system used a combination of air-filtration and air-conditioning system 
that enabled recirculation of the cell atmosphere or discharge of the atmosphere to a stack. 
During '·normal" operations, and with the cell scaled, a fan recirculated the cell atmosphere 
through a bank of pre- and "absolute'' filters and a cooler (or heater). When the reactor test cell 
door was opened, the ventilation system was converted automatically to a "once-through system. 

1 Ashley, R.L., Atomics International Document No. NAA-SR-7300. Emluation of the Atomics International 
Nuclear Development Field Laboratmy as a Location for Reactor Facilities. May 25, 1962. 
c Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation of the Atomics International 
Nuclear De1·elopment Field Laboratory as a Locationfor Reactor Facilities, May 25, 1962. 
3 Thiele, A.W., Atomics International Document NAA-SR-MEM0-7029. SNAP 8 Critical E;..periment Summary 
Hazards Report and Operations Manual, February I, 1962. 
4 ETEC Document, GEN-ZR-00 12, Radiological Survey ofBuildings T3 7 3 and T3 75, August 8, 1988. 
5 Author Unknown, Facilitv Information Bldg 373, Date Unknown. 
6 Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation of the Atomics International 
Nuclear Development Field Laboratory as a Locationfor Reactor Facilities, May 25, 1962. 
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Approximately 500 ctin of air l was] dnm n through the cell and filters and then mixed with 500 
cJi11 of dilution air prior to discharge to the stack." 1 

According to January 1962 summary hazards report and operations manual. the fuel elements 
used in the building were stored in the fuel storage room in the shipping bird cages provided by 
"Fuel Fabrication." Only one bird cage was permitted in the test cell during fuel loading 
operations. No cages were permitted in the test cell during critical experiments.~ 

The building was initially cm~nected tu a kach field system until it was closed and abandoned 
once the site-wide sewage trcutment system \\ib installed and operational in 1960.u 

Former trsc(s): Constructed i:1 1956. Building 4373 \\as originally built for the testing and 
handling of highly explosive solid rocket fuels: hm,cver. information was not located in 
available documents to indicate these operations occurred. 0\\nership of the building transferred 
from Rod.ctdyne to Atomics International Division in 1957 for usc as the first SNAP critical 
facility. One test cell was modified h1r critical assembly research supporting the SNAP program 
in 1957 by adding two feet of ~:ddi~ional concrete shielding to two walls and installing a high
efliciency particulate air (HEPA) filter bank.' (• The SNAP critical assembly (SCI\) had a pseudo 
spherical shape with a fixed hydrogen moderator. highly enriched lJ-235 fuel. and a beryllium 
and graphite retlcctor. 7 

According to the May 1962 Atomics International evaluation report. several critical experiments 
and tests on critical assemblies had been completed since 1957. The summary of the tests 
provided in the report are provided below: x 

• SCA-1. Initiated October 1957. This assembly consisted of a pseudo sphere of zirconium 
hydride-enriched uranium dioxide blocks. Basic reactor paramders of the SNAP 2 reactor 
concept were determined. 

• S2ER Critical Experiment. lni:iated June 1959. The S2ER components were assembled and 
preliminary tests conducted at zero power. 

• SCA-2. Initiated about September 1960. A clean. cylindrical geometry core was studied. using 
the core and reflector components from the conduction-cooled SNAP I 0 reactor. 

• SCA-3. Initiated October 1961. An as~embly of about a !-cubic foot core volume was built to 
study the characteristics of the SNAP4 reactor. Plate-type fuel elements and a water coolant were 
used. 

1 Ashley, R.L .. Atomics International Document No. 1'-'AA-SR-7300, Emluatiun of"the Atomics International 
Nuclear De1·elopment Field Laborato1y as a Locationfur Reactur Facilities, May 25, 1962. 
2 Brehm, R.L.. Atomics International Document No. NAA-SR-70 I I. Summary Ha::.ards Report and Operations 
ManualjiJr SNAP Critical Assemblies 4A and 4C, January 22, 1962. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2 Area IV Site Summaries. May 2005. Citing Boeing Internal 
Document, no document number, Radiation Surrey Report, Building B3 7 3-Septic Tank, December 7, 2000. 
4 Rockwell International, A4CM-AN-003, Area IV Characterization Sun•ev Plan, March 30, 1994. 
5 ETEC Document, GEN-ZR-00 12, Radiological Sun·cv ofBuildings T3 7 3 and T3 75, August 8, 1988. 
6 Rockwell International, A4CM-AN-003, Area IV Characterization Sun•ev Plan, March 30, 1994. 
7 ETEC Document, GEN-ZR-00 12, Radiological Sun•ey of" Buildings T3 7j and T3 75, August 8, 1988. 
8 Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation of" the Atomics International 
Nuclear Development Field Laboratory as a Location/or Reactor Facilities, May 25, 1962. 
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Future experiments that were planned. but have not been confirmed included the follmving: 1 

• SCA-4C. This assembly was to usc prototype SNAP::UI OA core and reflector components. as a 
final design check on the flight reactor system. The test was tentatively scheduled to begin in 
mid-1962. 

• S8ER Critical Experiment. The S8ER components were to be used to determine the nuclear 
parameters of the SNAP 8 reactor design. The test was tentatively scheduled to begin in mid-
1962. 

• SCA-4A. This assembly was to provide a flexible reflector assembly to permit optimum design 
of the reflector controls for the SNAP2/I OA reactor. This test was tentatively scheduled to begin 
late in 1962. 

The evaluation report indicated that following these tests. the facility was to be deactivated and 
that the critical experiment program \Vould be continued in Ruilding 4012 (discussed in EPA's 
upcoming HSA-6 TM).2 Prior to being deactivated. a meeting held in March 1960 discussed the 
expanded use of Building 4373. According to a letter summarizing the meeting, it was 
recommended that the "water test room'' adjacent to the critical assembly in Building 4373 be 
used lor intermittent liquid metals tests. The letter stated that the measured dose in the room is I 
mrem/hour during operation of the critical assembly.' The letter did not indicate the nature of 
the liquid metals tests to be conducted. 

According to numerous documents. SNAP critical tests in Building 4373 ceased in 1962 or 1963. 
llowever. an undated facility information sheet for Building 4373 indicated that a log book ofthe 
facility operations was kept and maintained in the control room.4 Documents received to date 
have included the Building 43 73 log book dated January I I, 1962, through May 28. 1965, that 
appear to indicate operations continued after 1963. A summary of select entries of the log book 
are presented below under the previous radiological investigations section. However. the log 
book indicates routine surveys of beryllium and birdcages containing 93% enriched uranium.5 

Additional available information is presented below. 

An April 8, 1963, internal letter provided a summary of a March 20, 1963, meeting that provided 
a review of Building 4373 operations. According to the letter, Building 4373 was being used to 
test the SCA-4C in early 1963. The meeting summary indicated that the experimental program 
in Building 4373 was extensive despite previous correspondence indicating that Building 4373 
was not recommended for a long-range program of critical experiments. due to "certain 
undesirable aspects of the ventilation system and the building design." However, it was reported 
the maximum credible accident for the facility assumed no containment and that changes to the 
ventilation system would require extensive modification to the building structure. It was 
recommended that Buildings 4012 and 4024 be used as much as possible tor critical tests at the 
SSr:L. The letter also indicated that the meeting recommended that "serious consideration 
should be given to using a weak source during fuel loading, in order to provide possible 
additional safety to personnel." The meeting minutes indicated that no source was used during 

1 Ashley, R.L., Atomics International Document No. NAA-SR-7300, Emluation of the Atomics International 
Nuclear Del'elopment Field Laboratmy as a Location for Reactor Facilities, May 25, 1962. 
2 Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation a/the Atomics International 
Nuclear Development Field Laboratory as a Location for Reactor Facilities, May 25, 1962. 
1 Jarrett, A.A., Letter Re: Expanded Use of Building 373, March 30, 1960. 
4 Author Unknown, Facility Information Bldg 373, Date Unknown. 
5 Log Book, Building 373, January II, 1962 to May 28, 1965. 
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fuel loading in Building 4373 prior to this time. 1 The research team reviewed the entire 
collection of available documents provided by Boeing. DOE. and other sources and could not 
find information to indicate if a radioactive source was used in Building 4373 after March 1963. 
According to the log book f(Jr Building 4373. the SC A-4C was being dismantled 111 May 1963 
t<x storage at Building 4005.:o 

In addition. Atomics International held a semiannual review of Building 4373 on September 16. 
1964. According to the minutes of that meeting. Building 4373 continued to conduct 
experiments under the SNAP Critical Assembly Program. From March to September 1964. 
testing was completed in support of the SNAP-I OB program. The meeting summary indicated 
the testing involved "the investigation of the worths of rcllector under different arrangements. 
core critical loading measurements and materials reactivity effect studies." The experiments 
were classified in more detaiL as follows:' 

Some experiments were studies involving materials such as samarium. gadolinium. and 
various fuel element cladding materials. In these experiments. the reactivity effects of 
th:: materials placed in the core were measured. Other experiments included studies of 
different types of control clements. and included the sliding drum. the tapered drum. and 
the split drum type. 

The meeting minutes also indicated that Building 4373 vvould be used in the next six months in 
support of the SNAP-I OB and SNAP 8 reactor concepts. and experiments would be conducted to 
obtain data on neutron lifetime. the worth of individual control drums and other reactor 
constants. The minutes indicated that an addendum to the Summary Hazards Report would be 
required for experiments relating to the SNAP-8 program, and the building would require 
modification. Documents were not located to indicate whether the building modifications 
required to accommodate the SNAP-8 program were made to Building 4373 following this 

• .j 
meet mg. 

The meeting summary indicated that no unusual incidents occurred during the "past survey 
period." It was reported; however. that a "slight case of U-235 foil contamination did occur." 
According to the minutes. ·'contamination levels were of minor concern and were easily cleaned 
up. 

~ ~5 

According to a June 24, 1965, internal letter regarding a March 29. 1965. meeting and review of 
Buildings 4012 and 4373 for the use of poison-loaded Mylar films in critical experiments, 
Building 4373 had been approved for Mylar film experiments in SCA-4A and SCA-48. The 
letter indicated the purpose of the experiments was to use Mylar films to introduce neutron 
absorbing material in experimental studies ofproposed SNAP 2 and SNAP 10 reactor cores. The 
objective was to develop a reactor core that would be subcritical when immersed in water. but 

1 Remley, M.E., Internal Letter Re: Review ofBidgs 012 and 373 (NDFL) Recommendations and Minutes of 
Meeting of March 20, 1963, April 8, 1963. 
cLog Book, Building 373, January II, 1962 to May 28, 1965. 
3 Remley, M.E., Internal Letter Re: Semiannual Review of Building 373- Recommendations and Minutes of 
Meeting of September 16, 1964, September 24, 1964. 
4 Remley, M.E., Internal Letter Re: Semiannual Review of Building 3 73 - Recommendations and Minutes of 
Meeting of September 16, 1964, September 24, 1964. 
5 Remley, M.E., Internal Letter Re: Semiannual Review of Building 373- Recommendations and Minutes of 
Meeting ofSeptember 16, 1964, September 24, 1964. 
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would have the desired excess reactivity when filled with NaK and surrounded by the reflector 
and control drum assembly. The experiments were designed to have the fuel elements and core 
vessel have layers of gadolinium of several thicknesses. The gadolinium was to he attached \\ith 
Mylar film. The experiments in Building 4373 v\ere to be with dry corcs. 1 

On June 8. 1965, Atomics International submitted comments on a draft reactor safety survey 
report dated April 22, 1965. The report was titled. "'SNAP Critical Assembly-4A. Building 373." 
Atomics International provided the following additional information regarding the Mylar 
experiments being conducted in Building 4373: 

At the time of the survey an experiment was in progress to provide information that 
might result in the design of SNAP reactors that would be subcritical when accidentally 
immersed in water. This reduction in the reactivity of the water flooded and reflected 
systems as compared to the beryllium reflected system would be achieved through the 
use of an absorber with a strong low energy resonance. such as gadolinium. which vvould 
produce a shift in the effective energy of the neutrons causing fission. In this experiment 
the poison was in the form of gadolinium oxide applied to a Mylar film which was 
applied to either the fuel elements or to the core vessel as required by the experiments 
program. 

The letter also stated that Atomics International was in the process of developing and 
implementing a procedure for the in-place testing of .. absolute" filters. including those in 
Building 4373. which v\as to be done in the near future.~ Available documents reviewed by the 
research team do not provide the results of those tests. 

According to the log book, it also appears that Building 4373 served as a monitoring and tagging 
station for "'birdcages'' containing various fuels. According to a number of log book entries, 
birdcages were monitored and tagged at Building 4373 and were then shipped to Building 4064. 
A log book entry dated July II. 1963. indicated that personnel .. tagged and shipped 8 birdcages 
containing SNAP I OFS-1 backup fuel" to Building 4064. The same day, it was reported that the 
SCA-4 fuel would be returned to Building 4373 that day. On July 17, 1963. personnel monitored 
and tagged 8 birdcages containing SCA4 fuel to be shipped to Building 4064. and personnel 
received 4 birdcages containing S I OFS-1 fuel. The entry that day indicated that ''a total of 44 
S I OFS-1 fuel is now in" Building 4373. There are a number of additional references to the 
monitoring and tagging of birdcages at Building 4373: however. additional information 
regarding the nature and extent of these operations could not be located.3 

At the conclusion of the SNAP critical tests. the facility was modified to include a non-nuclear 
liquid metal NaK test loop to support the SNAP Experimental Reactor. At this time. industrial 
planning maps refer to the building as a ·'critical cell and development test building,'' and is 
referred to as such until 1975. when industrial maps refer to the building as development test 
building. According to the undated facility information sheet for Building 4373. NaK 
experiments were conducted in the North Laboratory Room I 02 and in the North Test Room 
113. The small test loop was used to pre-test a NaK/NaK heat exchanger, EM pumps, electrical 
heaters, valves, piping. and instrumentation. Other non-nuclear test loop programs carried out in 

1 Remley, M.E., Internal Letter Re: Review of Buildings 012 and 373 and the Usc of Poison Loaded Mylar Films in 
the SCA-4A and -4B Experiments, Minutes of Meeting of March 29, 1965, June 24, 1965. 
2 Remley, M.E., Letter Re: Comments on Draft Report of Reactor Safety Survey Report, SNAP Critical Assembly-
4A, Building 373, June 8, 1965. (Export Controlled Document) 
3 Log Book, Building 373, January II, 1962 to May 28, 1965. 
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Building 4373 \Vere RuK test loops. boiling mercury test loops and boiling potassium loops. The 
facility has since been used intermittently for storage of non-radiological materials. 1

LJ-l:ih 

According to a 1988 survey report. Building 4373 had no significant radioactivity releases during 
its operation. Building 4373 \vas reassigned for non-nuclear usc fiJIIowing a radiological survey 
of the building to ensure the area vvas "clean."· Documents available to date did not include the 
refcrence.i radiological survey. The report stated that ··most"" radioactive materials handled in 
Building -+373 \vere totally encapsulated or ··in a condition \\hich would not release radioactivity 
to the en\ ironment."" Radioactive materials handled at the building included fully encapsulated 
highly enr;ched uranium. Activation foils were used for !lux mapping in Building 4373. 7 

A July l l)r,6 annual review or Building 4373 indicated that Building 4373 had been shut down 
··for some time.'" The review stated that the ··SCA-4A machine·· remained in Building 4373 and 
was bein~::: ccnsidered for transfer b Huilding 4012 for further operations. Based on a 1969 
safety ancllysi- report. the nn.::hinc remained in Building 4373 in 1969. Atomics International 
received permission fl·om the AEC to operate the SCA-4A in Building 4012 on February 12. 
1970. sc; \I 

In addition. the July 1966 annual revie\\ indicated that followilig the removal of fuel hom the 
facility. a terminal radioacti\'ity and beryllium survey was perl(mned by Health and Safety. The 
results of this survey \vere not presented in the annual review report. 11 However. a 1984 letter 
regarding environmental assessments indicated that Building 4373 was contaminated with 
radioactive materials and that decontamination of the facility had been performed. 12 In 1987 the 
building was reported to be unoccupied. abandoned. and inactive. and to not have been used for 
over 20 years. It was requested that the building be cleaned out. the trash disposed oC and a post 
dd d d . h b "ld" . . ··I' I.\ a e to cstgnate t e ut mg as '"macttve. ·· 

In 1988. Building 4373 was reported as being dilapidated inside with many of the interior walls 
removed. Conduit and miscellaneous debris was scattered about and hanging from the ceiling. 
The 198R survey report described the building as a ··mess.'' 15 In 1989, a search for alkali wastes 

1 ETEC, Document No. GEN-ZR-00 12. Radiological Surl'<:v ojBuildings n 7 3 and T3 75, August 8, 1988. 
2 Rockwell international, A4CM-AN-003, Area IV Charactcri::ation Sunn· Plan, March 30, 1994. 
1 Rockwell international. Document No. NOO 1 EROOOO 17. Nuclear Operations at Rockwcll"s Santa Susana Field 
Lahoratory A Factual Penpective, December 20, 1989. 
~ Author Unknown, Facilitl' lnj(mnation Bldg 3 7 3. Date Unknown. 
; Atomics International, Santa Susana Map. July 14, 1964. 
"Atomics International, Nuclear Development Field Laboratories. Santa Susana. March 1975. 
7 ETEC, Document No. GEN-ZR-00 12, Radiological Swwy o/Buildings T3 7 3 and T375, August 8, 1988. 
8 Remley, M.E., Atomics International Letter Re: Annual Review of Buildings 012 and 373 ~Minutes of Meeting of 
May 3, 1966, July 7. 1966. 
"Lahs. W.R., Atomics International Document SRR-696-13-00 1, Re1·iew of SNAP Critical Facilitv Safctv Analvsis 
Report Addendwnfhr SCA-4A Operation: Recommendations and Minutes of Meeting held Decemher 30. 1969, 
January 13. 1970. 
10 Stamp, S.R., AEC Letter Re: Approval to Operate SC A-4A in the SNAP Critical Facility, Building 012. February 
12. 1970. 
11 Remley, M.E., Atomics International Letter Re: Annual Review of Buildings 012 and 373 ~Minutes of Meeting 
ofMay 3, 1966, July 7, 1966. 
12 Williams, R.O., Rockwell International Letter Re: Environmental Assessments, January 31, 1984. 
13 Schrag. F.C., Internal Letter Re: Building 373, SSFL, June I 9, I 987. 
14 Schrag, F .C., Job Improvement Request, May 22, 1987. 
15 ETEC, Document No. GEN-ZR-0012, Radiological Survey of Buildings T37 3 and T375, August 8, 1988. 
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\vas conducted by Rockwell International in Area IV. Sodium. potassium. or lithium were 
identified as being located in an old loop within Building 4373. indicating that the building had 
not been cleared of old equipment. 1 As of 1994. the building remained abandoned: hmvever. it is 
unclear whetl~er the condition of the building had been improved or changed since the 1988 
survey report.-

In 1995. Rockwell International developed a demolition procedure for the demolition of the 
rubidium loop still located in Building 4373. According to the procedure report. the original 
loop was built in the early 1960s to investigate the heat transfer and fluid flow characteristics of 
boiling rubidium at temperatures of 1.400 to 1.800 °F. The loop had been fabricated of 3/8-inch 
stainless steel tubing. valves. heaters. condenser. and instrumentation supported \\ ithin a steel 
angle iron frame structure. A .. dump tank .. was located at the bottom of the loop. The report 
stated that the system was drained in the mid-1960s and remained inactive since that time. As of 
1995. the loop had also been cut open in four places and the power and instrument wiring had 
been disconnected. The report did not state if this occurred in the 1960s as well. or at a later 
date. The 1995 report provided demolition and removal procedures for the remainder of the loop 
so that Building 4373 could be released for demolition and removal. Certain components of the 
loop were placed in a 55-gallon drum and transported to the --Environmental Protection Waste 
Yard... These components included: the condenser/sub cooler. boiler. pre-heaters. valves. 
expansion tank. dump tank. tubing connections. and fittings.' 

The 2005 liSA stated that the facility \Vas demolished in 1999.4 A January 19. 1999. aerial view 
of the facility (Figure 2.2.5i) shows the exterior portions of the building removed and the 
concrete interior walls remaining.5 The exact date of demolition of the entire facility is unknown 
based on available documents. According to a December 6, 2000, process hazards analysis for 
the septic tanks and systems removals at Buildings 4353. 43 73, and 4143, the septic tanks holes 
were to be filled and the area was to be returned to natural terrain.6 A January 3. 200 I. email 
correspondence from Dan Trippeda indicated that the removal of the Bui !ding 43 73 septic tank 
included the removal ofthe septic tank. distribution box, and leach field clay lines.

7 

Information from Interviewees: There have been no interviews relating to the operations in 
Building 4373 conducted. to date. 

Radiological Incident Reports: There were no reported incident reports during the operational 
period of Building 4373. However. documents obtained by EPA from Boeing indicate that on 
September 23. 1963. an incident occurred involving a high airborne activity reading on the air 
monitor. During this incident, alpha activity was observed to rise from 50 to 200 cpm. and beta 
activity rose from I ,000 to I 0.000 cpm. According to a February 1964 recounting of this 
incident, the cause of the temporary high reading was unknown. but was believed to have been 

1 Robinson, K.S., Rockwell International Internal Letter Re: Alkali Metal Waste in Area IV. January 22. 1989. 
2 Rockwell International, A4CM-AN-003, Area IV Characterization Survey Plan. March 30, 1994. 
1 Pendleberry, S .. Document No. EWR-824906, Demolition Procedure De~wlition of Rubidium Loop in 813 7 3, May 
1995. Export Controlled Document 
4 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laborat01y, Ventura Countv. California, Volume 2 Area IV Site Summaries. May 2005. 
5 ETEC, Photo 395784, January 19. 1999. 
"Unknown Author, Process Hazards Analvsisfor the Septic Tanks and Svstems Removals at Building 4353, 43 7 3. 
and 4143, December 6, 2000. 
7 Trippeda, Dan, Email Correspondence Re: 373 Septic Tank, January 3, 200 I. 
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from naturally-occurring radioactive elements. This. according to the document. \\as .. based on 
the fact that the incident is qualitatively reproducible by leaving the cell door open with the fan 
ofl during certain weather conditions." The health physicist assigned to Building 4373 at that 
time. discounted the possibility of a fuel leak or fuel contamination because smear surveys did 
not show any contamination within the building. It was noted that the incident could have been 
related to an earthquake that had occurred early during that day.' Additional infcmnation 
regarding this incident could not be located. 

A September 1964 semiannual review of Building 4373 operations indicated that .. a slight case 
ofU-235 foil contamination" occurred. but that .. contamination levels were of minor concern and 
were easily cleaned up." Additional documentation regarding this contaminating incident could 
not be located in available historical documents. 2 

During the pre-demolition survey of Building 4373. on August 22. 1995. a Health Physicist (liP) 
found three radioactive prefilters in the ventilation system on the roof of Building 4373. 
According to the incident report the filters were thought to have been in continuous usc from 
1957 to 1962 and were not replaced or removed since building operations ceased. The filters 
were removed and taken to Building 4020 for storage in a radioactive materials storage area. 
Following the removal or the prefiltcrs. the ventilation system \\as surveyed and released. 
although the incident report did not provide the results of this survey. The survey results of each 
prefilter indicated 11.250 dpm/1 00 cm2 of beta activity. Gamma spectroscopy determined that 
the activity was predominantly Cs-137. As a result the incident report summarized that the high 
levels of Cs-137 were the result of building operations. as well as fl·om atmospheric weapons 
testing. (Incident Report A0664).3 

Current Use: The California Department of Health Services (DHS) released Building 4373 for 
unrestricted use on May 9, 1995.4 The facility was demolished in 1999. and the septic tank was 
removed in 2000. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclease(s): A 
chronology of radio location investigations at this building is as follows: 

• As indicated above. the research team located a log book of Building 4373 dated from 
January II, I 962, through May 28, I 965. The following table provides a summary of 
select entries of the log book. Additional information regarding the log entries could not 
be located and the information provided is as it was presented." 

1 Remley, M.E., Atomics International Letter Re: Semiannual Survey ofthe SNAP Critical Facility and Minutes of 
MeetingofFebruary 17, 1964,February27, 1964. 
2 Remley, M.E., Atomics International Letter Re: Semiannual Review of Building 373- Recommendations and 
Minutes of Meeting of September 16, 1964, September 24, 1964. 
3 Harcombe, Richard, Internal Letter Re: Radiological Incident Report A0664, August 25, 1995. 
4 

Wong, Gerard, Letter Re: Release of Building 4373 and 4375, May 9, 1995. 
5 Log Book, Building 373, January II, 1962 to May 28, 1965. 
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Date 
October 19, 1962 

October 19, 1962 

October 3 I. 1962 

November 5, 1962 

November 30, 1962 

December 3. 1962 

December 4, 1962 

January 22, 1963 

March 6, 1963 

March7, 1963 

May I, 1963 

June 24, 1963 

Building 4373 Select Log Book Entries 
January II, 1962 to May 28, 1965 

Log Entry 
A smear survey was made of the birdcage that was decontaminated. The contamination 
level was< I dpm u and <)() dpm py 
A smear survey was made of 6 birdcages, reactor room, storage room. and change room. 
The results folkm: 
i\ II birdcage 3 dpm/ I 00 cm 2 u to 60 dpm' I 00 cm 2 u 
' :lO dpm/1 00 em= fh to 2:"0 dpm!J 00 cm2 f3v 
Called operations and told them the results of a smear survey taken on the birdcages and 
in the reactor vault. Everything was clean except for the tritium source. A smear was 
taken on the outside of the glass tube. I 0,000 dpm tritium 
Made a smear survey for tritium. beryllium. and [)y. Found four positive tritium smears 
in the reactor vault three of these were on the neutron accelerator. 11,700 dpm end plate, 
18.050 dpm tlrst glass tube. 600 dpm on the aluminum pipe, 500 dpm on the mockup 
plate, all were tritium. r:ound on positive py ncar the outside of the RX vault door. 89 
dpm pv. 
Monitored and tagged 8 birdcages containing 93% Lnr. U. fuel clements. Smears showed 
<I dpm rt and ·~30 dpm pv. All 8 birdcages were shipped to Bldg 11064. 
II 00 - Monitored and tagged 6 birdcages containing 93% enriched U fuel clements. 
Birdcages read 0.8 mR 'hr :t( the surface. 
1530- Monitored and tagged 6 birdcages containing 93'Yo enriched U fuel elements. All 
were <I dpm a. and <30 dpm f)y except one birdcage which was 24 dpm a.. Fuel was the 
same batch as above. 

Smeared out 5 birdcages for shipment to Bldg 64. Smeared critical assembly and 
components. There were less than 30 dpm. The control drums and drives arc going to 
Bldg. II I 0 and the core container is going to Bldg 12. 
A complete smear survey of the building was taken. [Beryllium] smears of the Snap 4 
reactor. and tritium smears of the neutron-tritium target accelerator were taken. The 
results arc listed below.* 
Tritium Smears in cpm** 
1-A = 143, 2-A ~ 103. 3-A = 185, 4-A=Bkg. 5-A=Bkg. 6-A=Bkg 
A smear survey of Bldg 373 revealed <30 dpm/1 00 em= py. A high bkg level was 
encountered from Bldg 028. when these smears were being counted ( 1.83 - 30 dpm). 
Operations were notified and received their copy of the smear survey. Approx. 5 smears 
were counted on the manual counter to check the possibility that contamination exists. 
All smears indicated< 30 dpm/1 00 em= J3y. 
A smear survey was conducted on two birdcages containing fuel cladding and fuel. T he 
smear revealed the following: 

I. The birdcage containing one fuel rod (no cladding) 
Bottom of can, sides. and top- 125 dpm/ I 00 cm2 a.. 50 dpm/ I 00 em= py 
Fuel rod- 140 dpm/1 00 em= a, 50 dpm/1 00 cm 2 py 

II. The birdcage containing fuel cladding 
4 fuel casings (cladding)- 28 dpm/1 00 cm2 a. <30 dpm/1 00 cm2 py 

A smear survey of two birdcages containing 93% enriched fuel elements to be shipped to 
Bldg 1164 revealed 1.3x I 0' dpm a inside BC#2 and 30 dpm a on the outside. BC 105 
revealed 80 dpm a inside and 9 dpm a outside. The operations crew was requested to 
decontaminate the cages on the outside prior to shipping. 

A smear survey was conducted by H&S on I Oea birdcages at Building 373. The 
birdcages contained I OFS I fuel elements. The birdcages were shipped to 373 from HQ. 
Results included:*** 
Cage #I - small metal chips were found on the outside of the birdcage in the bottom 
corner- 3,400 dpm a and 5,000 dpm py (approx.) 
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Date 
November 11, 1963 

November 14, 1963 

February 4. 1964 

February 25. 1964 

March II, 1964 

April 14, 1964 

July3l, 1964 

Building 4373 Select Log Book Entries (continued) 
January 11, 1962 to May 28, 1965 

Log Entry 
Took Be smear of reactor, inserts, and parts bins. Sent them to HQ. made a radiation 
survey of a 10 min critical ofa loading. The top ofthe reactor read 100 mR/hr, the center 
rod 120 mR/hr, the peripheral rods read 50 mR/hr a piece. the highest birdcage (with a 
load of 5 clements) read ' ~ mR 1hr at the surface. Smear results: no BY activit:. 
However. n contamination wa:, found inside the I3 of E containers and I R dpm u was 
found in the corner of the lattice on a birdcage. 1\:o other u smear was over R dpm. Bkg 
was 0.1 cpm. 

Received verbal results of Be smear survey conducted II Nov. l parts bin. 2 reflectors 
and the inserts were over aiiO\\ablc limits. 

A smear survey at the request of [redacted] of the reactor room following the removal of 
foils from the reactor yielded the following" 
P.eactor table - 4.4x I 01 dpm I 00 cm 2 u. 6x I 0

1 
dpm/ I 00 cm 2 rly 

Reactor room floor - 60 dpm' I 00 cm2 
tl 

Change room floor - 15 dp1~1 I I 00 cm2 u 
Control room floor- I 00 dpm I 00 em= (l 

[Redacted J was notified m~J a foliO\\ -up surve) initiated. Immediate decontamination 
was requested. The request \\as complied \\ith. 

A smear survey of Bldg 373 recorded the following: 
Reactor room and SS storage vault tloor -- I 0 dpm/ I 00 em= a average 
Change room floor- 12 dpm/ I 00 cm2 a 
Control room floor-· A dpml I 00 cm 2 u average 
Hall floor 2 dpm/ I 00 cm 2 u average 

Decontamination requested. 

A smear survey of the reactor room. SS vaults. change room. and control room revealed 
contamination to be within permissible I im its with the exception of one spot in the 
control room which was 2 dpm! I 00 em= u. 
Smear survey of reactor room. SS vault. change room. control room, and hall failed to 
reveal any siQnificant a contamination. 

Smear survey of reactor room indicated 2x l 02 dpm/ l 00 em= a on reactor table top. 
Reactor tloor and adjacent area was <5 dpm/1 00 ~m2 a. Requested decon. 

*I he log hook d1J not present all\ results ol the hervll1um smears 
**The locations ( i t:. 1-A . .2-J\) corresponded to a position on the neutron-tntJum target accekrator 
***The research team d1d not provide the result of each of the birdcages mca"1rcd and rcportL·d 
Hkg=background 

• 1998 Rocketdyne Radiological Survey. In 1988. Rocketdyne performed a radiological 
survey at Buildings 4373, 4374, and 4375 to determine if any residual contamination 
existed. The radiation measurements taken during the survey were compared against the 
DOE residual radioactivity limits specified in .. Guidelines for Residual Radioactivity at 
FUSRAP and Remote SFMP Sites." The maximum acceptable contamination limits used 
in 1988 are presented below: 1 

1 ETEC, Document No. GEN-ZR-00 12, Radiological Survev a/Buildings T37 3 and T375, August 8, 1988. 
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1988 Maximum Acceptable Contamination Limits 

- --- -·-----· -"··--

Criteria Alpha (dpm/100 cm2) Beta (dpm/100 cm2) 
Total Surface, averaged over'] m2 5J)OO 5,000 
Maximum Surface, in I m2 15,000 15,000 
Removable Surface, over I 00 em= 1,000 1,000 

Ambient Gamma Exposure Rate 5 pR/hr above background* 
*I hL' DOl gu1de recommL'nded a \'alue ol .:20 pR/hr ~!110\l' h<Kkgrnund for thL' <.unhll'tlt gamma '-'\.l>o:-.ute !<ltc. ho\\l'\'tT tht' NR( 
requlrL'd-) pR/hr J\ccordmgl~. Rock\\ell used tlh.' morL' :--.tnngcnt fL'l]lllrement 

According to the 1988 radiological survey, the survey included ambient gamma exposure 
rate measurements, surface smears and soi I samples at Building 4 3 73, The survey of the 
interior of the building included the floors, drains. and exhaust systems. The survey for 
the ambient gamma exposure rate of the exterior of the building included the surface 
between G and J Streets and tl-om 221lL1 Street to the west fence. The average ambient 
gamma exposure rates (not adjusted for background) were I 0.3 pR/hr for the Building 
4373 interior. 9.3 pR/hr for the Building 4374 interior. and 12.6 pR/hr for the 
surrounding area compared to background measurements between 14.0 and 16.2 ~tR/hr 
(NRC limit is 5.0 pR/hr above background). 1 The removable alpha measurements were-
0.063 dpm/1 00 cm 2 average and 2.8 dpm/ I 00 cm2 maximum (I im it is I 000 dpm/1 00 em\ 
The removable beta measurements were -0.4 7 dpm/1 00 cm2 average and I 0.1 dpm/ I 00 
cm2 maximum (limit is I 000 dpm/1 00 em\ The total beta activity measurements found 
no detectable activity. Survey results found that the areas were acceptably clean by the 
DOE and NRC guidelines and that no further inspection \vas required.2 

• 1996 Rocketdyne Radiological Characterization. During the 1996 Area IV 
Radiological Characterization Survey, soil samples were collected and analyzed as part of 
the Area IV radiological characterization. Randomly selected, two soil samples were 
taken in the vicinity of Building 4373 (samples 95-0058 and 95-0059). as well as at the 
inactive sanitary leach field at Building 43 73 (samples 95-00 I I and 95-00 12). The report 
stated that the septic tank and a single clay pipe stub from the tank were exposed at the 
surface as a result of erosion. Personnel dug in the opposite bank of the eroded channel 
and located the start of gravel. Samples were taken from just downstream of the start of 
the gravel and approximately I 0 feet further downstream. According to the report, none 
of the measurements were distinguishable from background and all measurements were 
below the acceptable concentration levels established by Boeing in the 1998 approved 
site-wide release criteria for r~mediation of radiological facilities. Additionally, located 
in the central portion of survey block 113, the ambient gamma survey results in the 
vicinity of Building 4373 measured between 12.6 and 15.3 pR/hr.34 

• 2000 Boeing Radiological Survey of Soil Surrounding Septic System. According to 
the 2005 HSA. Boeing also performed a radiological survey of the soil surrounding the 

1 According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL- the Building 4309 area, Well# 13 Road, and Incinerator Road. 
c ETEC, Document No. GEN-ZR-00 12, Radiological Sun·ey ofBuildings T3 7 3 and T375, August 8, 1988. 
3 Rocketdyne. Report No. A4CM-ZR-OO II, Area IV Radiological Characterization Sun'er Final Report, August 
15, 1996. 
4 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteria for Remediation of Radiological 
Facility at the SSFL, February 18, 1999. 
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septic system in 2000. The research team is in the process of obtaining this report from 
Boeing: however. according to the information presented in the 2005 HSA. all removable 
and total contamination measurements of the septic tank \vcrc non-detect. As reported in 
the 2005 HSA. all soil sampled showed no contamination levels above background and 
all measurements met limits for unrestricted usc. Removable alpha measured <20 
dpm/1 00 cm2

• removable beta measured <I 00 dpm/1 00 cm2
• total alpha measured no 

detectable activitv. and total beta measured no detectable activitv. Ambient gamma was 
between 8 and I 0 pR/hr. 1 

• ~ 

Radiological Usc Authorizations: According to a January II, 1990. letter to the DOE from 
Rockwell International. at the start of research with nuclear materials at the SSFL. the Atomics 
International operation~ \\ere conducted under the authority c1f' the Chicago Operations Office of 
the AEC. At the time. all work performed for the Chicago Operations Office \\as considered to 
be exempt from licen~ing. Following the transfer of Atomics International programs to the San 
Francisco Operations Oflic,~. cmly those operations conducted on government-optioned land 
were determined to be exempt fi·om licensing. The Building 4373 area was not ll1Ca1ed within 
the government-optioned bnd boundaries, but. according to the letter. Building 43n vvas "shut 
down and cleaned out" priu:- to the transfer or operations fi·l)m the authority of the Chicago 
Operations Office to the San Francisco Operations Office.2 As a result. Building 4373 \\as never 
included in any licenses during its period of operations under the SNAP program. 

Former Radiological Burial or Disposal Locations: The building \\as initially connected to a 
leach field system until it \\as closed and abandoned once the site-wide sewage treatment system 
was installed and opemtional in the early 1960s.3 No other radiological burial or disposal 
locations have been idcncified at the Building 4373 area, with the exception of a liquid waste pit 
located southwest of Building 4373 and visible in the Building 4373 plot plan. This liquid waste 
pit was associated with the operations of Building 4055 and is discussed above. 

Aerial Photographs: In 1952. the area comprising the future Building 4373 area is agricultural 
land. By 1957. the building has been constructed and possible standing liquid is seen to the west 
of the building. In 1959. the building area is more developed and Building 4374 is clearly 
visible to the north of Building 4373. A fence surrounds the perimeter of the building and a 
large parking area has been developed to the east ofthc building, on the other side of22"d Street 
at the future location of Building 4015, discussed in the IISA-5C TM. A drainage channel is 
located north of the building along G Street. The area remains relatively unchanged in the 
1962/1963 aerial photograph. In 1965, the Building 4373 area remains unchanged. The 1967 
aerial photographs show the addition of the liquid waste pit southwest of Building 43 73 within 
the former fence boundary of the building area. In addition. a parking area has been established 
north of Building 43 73 and 4374. outside the fenced perimeter. 1978 aerial photographs show a 
possible buried pipeline extending from the liquid waste pit northward through the fenced 
boundary ofthe Building 4373 area, and then west toward Building 4055. The aerial photograph 

1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment o{ Area IV Santa Susana Field 
Laboratory. Ventura County. California, Volume 2 - Area IV Site Summaries, May 2005. Citing Boeing Internal 
Document, no document number. Radiation Sun·ey Report. Building B37 3-Septic Tank, December 7, 2000. 
2 Lancet, R.T., Letter Re: DOE Authority for Release of Certain Facilities at SSFL, January II. 1990. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 -Area IV Site Summaries. May 2005. Citing Boeing Internal 
Document, no document number, Radiation Survey Report. Building B37 3-Septic Tank, December 7, 2000. 
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interpretation also notes the presence of a probable stain south of the building along J Street. By 
1980. the area surrounding the building is becoming vegetated. The stain appears to remain 
present along J Street. In 1988. the Building 4373 area shows the presence of dark-toned 
material at the northeast corner of the building. Also. a new building has been constructed to the 
north of the Building 4373 area. By 1995. the building appears to be under demolition and a 
possible stain is located cast ofthe building. just west of22nJ Street. By 2005. the Building 4373 
and 4374 area is vegetated and the new building constructed sometime between 1983 and 1988 is 
no longer present. The only feature remaining in 2005 is the liquid \\aste pit. 1 

Radionuclides of Concern: Most nuclear or radioactive materials handled at Building 4373 
were fully encapsulated. Only fissile material and activation foils produced low levels of 
radioactivity.c Based on available information. the radionuclides of concern are uranium. 
plutonium, and their decay and daughter products. Decay products fi·om U-235. U-238, and Th-
232 decay chains include Th-234. Th-228. Ac-228. Ra-226, Pb-214. Bi-214. Pb-212, Bi212. and 
Tl-208. In addition. H-3. Sr-90. Cs-13 7. Na-24. Co-57. Co-60. Eu-152. and Am-243 would have 
been formed. All radionuclides of concern listed. with the exception ofNa-24 and Co-57 (due to 
relatively short half-lives). are included in the EPA August 20 I 0 final Field Sampling Plan for 
soil sampling in Area IV. Table 3.3 presents a summary ofradionuclides of concern. 
Drainage Pathways: Drainage around the Building 4373 appears to have been to the north and 
to the south. A 1964 plot plan shows a drainage channel located at the northeast corner of the 
fence boundary that leads north along 22"J Street to the parking lot entrance. t1ows under the 
parking lot entrance through an 18-inch corrugated metal pipe. and continues to a catch basin 
located at the intersection of G Street and 22"J Street. The flow fi·om the catch basin is directed 
through a 36-inch corrugated metal pipe under 22"J Street and into a natural drainage ditch that 
11ows east-southeast toward Area III. Drainage from the southern portion of the building appears 
to have been directed to a 24-inch corrugated metal pipe near the southeast corner of the 
building, under 22"d Street. and eastward along J Street toward Area II 1.3 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4373 area is Class I because of the building's former operations as a critical facility in 
support ofthe SNAP program. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4373 area. 
Building 4373 included a SCA that had a pseudo spherical shape with a fixed hydrogen 
moderator, highly enriched U-235 fuel, and a beryllium and graphite reflector.-! 

As discussed above, there were radiological incidents at Building 4055 and documented 
evidence of radiological releases. Significant information is lacking regarding the excavation 
activities of the drainage lines leading to the Building 4055 liquid waste holdup system. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 ETEC, Document No. GEN-ZR-0012. Radiological Sun·ev of Buildings T373 and T375. August 8, 1988. 
3 Atomics International, Drawing No. 303-GEN-C41, Sheet 7 of 14, Santa Susana Facility Plot Plan, 
4 ETEC Document, GEN-ZR-00 12, Radiological Sun•cv of Buildings T3 7 3 and T3 75, August 8, 1988. 
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In addition. previous characterization studies for the Building 4373 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. In 
additional. characterization was not conducted to delineate the extent of contamination consistent 
with the DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is 
recommended for the Building 4373 area. This includes the tiJIIowing Building 4373 areas and 
appurtenances: 

• Sampling is recommended in the drainage channels surrounding Building 4373. This 
includes drainage channels to the north and south of the building. A 1964 plot plan 
shows a drainage channel located at the northeast corner of the fence boundary that leads 
north along 22m1 Street to the parking lot entrance. flm\s under the parking lot entrance 
through an I 8-inch corrugated metal pipe. and continues to a catch basin located at the 
intersection of G Street and 22"J Street. The llm\ fl·om the catch basin is directed 
through a 36-inch corrugated metal pipe under 22"d Street and into a natural drainage 
ditch that flows cast-southeast tmvard !\rca II I. Drainage from the southern portion of 
the building appears to have been directed to a 24-inch corrugated metal pipe ncar the 
southeast corner of the building. under 22"c~ Street. and eastward along J Street toward 
Area 111. 1 

• Sam piing is also recommended at the fixmer Building 43 73 leach field located southeast 
of the building. Limited information regarding the abandonment of the leach field has 
been located. 

• The former Building 4373 footprint is recommended for sampling, including the former 
location of the SC A. 

• As indicated above, the underground drainage lines of Building 4055 were located to the 
west of Building 43 73 within the facility's fenced boundary. The sam piing of these lines 
is recommended under Building 4055. 

2.2.6 Building 4374 Area 

Site Description: Located north of Building 4373. the Building 4374 area includes Building 
43 74 and the surrounding area west of 22 11

J Street. outside the government-optioned area. 
Building 4374 was constructed in approximately I 957 and was an AEC-owned Butler-type 
building measuring approximately 420 square feet.~ 3 Figures 2.2.6a through 2.2.6c provide a 
current photograph and the best available building-specific drav,ing(s) that the research team 
could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4374 was an AEC-mmed single story steel frame and sheet metal 
covered Butler-type building measuring approximately 420 square feet located a few feet north 
of Building 4373_-u Historical information or drawing showing the building layout could not be 
located; however, a March I 5, 1962, facility layout of Buildings 43 73 and 43 74 shows the 

1 Atomics International, Drawing No. 303-GEN-C41, Sheet 7 of 14. Santa Susana Facility Plot Plan, 
2 ETEC, Document No. GEN-ZR-00 12, Radiological Survey of Buildings T37 3 and T375, August 8, 1988. 
1 Stafford, K.T., ETEC, Site Consolidation Assessment, April 16. 1987. 
4 ETEC, Document No. GEN-ZR-00 12, Radiological Survey a/Buildings T373 and T375, August 8, 1988. 
5 Stafford, K.T., ETEC, Site Consolidation Assessment, April 16, 1987. 
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building to have included two rooms identified as Room 120 and 122 (see Figure 2.2.6b). 1 The 
building docs not appear. based on a 1964 plot plan. to have been connected to any utilitics. 2 

Former Usc(s): I ,imited historical information has been located regarding the operations of 
Building 4374. Unlike Building 4373. which was 0\\ncd by Atomics International and Rockwell 
International. Building 4374 was owned by the AEC.u Based on SNAP weekly highlight 
memoranda. Building 4374 appears to have served as a test facility for pumps to be used in a 
.. Mercury Rankine Program ... The .. Mercury Rankine Program" was reported to have had the 
objective of developing a broad-based component and system test technology that could be 
utilized in a space flight application for reliable electrical power generation. Building 4374 was 
involved in the component test services to perform acceptance. prequalification. and 
qualilication testing of all mercury system components used in the Mercury Rankine Program.:i 

According to memoranda indicated above. Building 4374 included a mercury monitor and a 
boiler test loop/rig. In April 1965 it was reported that a pump installed in the boiler test rig in 
Building 43 74 had operated upstream of the boiler during 3 Mercury injections. Data indicated 
the system was stable with the tlow regulator upstream of the pump. It vvas reported that .. at 
steady state conditions. the pump was performing normally as in the acceptance test 
facility."'(l. 7.x.9 Memoranda and the 1965 progress report also indicated that the building included 
the orbital startup component test loop (OSCTL). This loop performed boiler operation tests. 
boiler 11mv regulator calibration. boiler conditioning operation. boiler acceptance testing. and 
··I-I'M" . 10 · : pump test mg. 

According to the 1988 survey report. Building 4374 was built to test non-nuclear liquid metal 
heat transfer loops and was used as a support facility for Building 4373. Industrial planning 
maps identify the building as a sodium loop enclosure in 1962 and as a test loop enclosure 
building beginning in 1964. 1112 The 1987 site consolidation assessment also stated that Building 
43 74 was used for SNAP program NaK loop tcsting. 13 According to the 1988 survey report. the 
handling of radioactive materials in Building 4374 is unknown. The site consolidation 
assessment states that following the termination of the SNAP program, Building 4374 was used 
intermittently for miscellaneous storage activities. but mostly remained inactive. The assessment 

1 Unknown Author. Figure 45, Building Area and Room Nwnhering Plan. Buildings 3 73 &3 74, March 15, 1962. 
2 Atomics International, Drawing No. 303-GEN-C41. Sheet 7 of 14, Santa Susana Facility Plot Plan, 
' ETEC, Industrial Planning Maps. 1962 - 1992. 
4 Stafford. K.T .. ETEC, Site Consolidation Assessment, April 16, 1987. 
5 Atomics InternationaL NAA-SR-1149 I. Volume I, Progress Report SNAP Svstems fmprm·en1ent Program. 
Mercurv Rankine Program, April -June 1965, August 15. 1965. 
6 Graves, A.W., Hydraulic Equipment and Testing Unit. NAA-SR-MEM0-10203, SNAP Weeklv HighlightsjiJr 
Week Ending 7-10-64, July 10, 1964. 
7 Poucher. F. W., Mercury Rankine Program Test Planning and Evaluation Unit, NAA-SR-MEM0-1 0223, SNAP 
Weeklv High!ightsj(n· Week Ending 7-10-64, July I I. 1964. 
x Perlow, M.A., Mercury Rankine Program, NAA-SR-MEM0-11125, SNAP Weeklv Highlightsj(Jr Week Ending 3-
5-65, March 5, 1965. 
"Perlow, M.A., Mercury Rankine Program, NAA-SR-MEM0-11248. SNAP Weekly Highlights/or Week Ending 4-
9-65, April9, 1965. 
10 Atomics International, NAA-SR-1149 I. Volume 1, Progress Report SNAP Svstems Improvement Program, 
Mcrcurv Rankine Program, April- .June /965, August 15, 1965. 
11 Atomics International, Industrial Planning Map Nuclear Development Field Laboratories, Santa Susana, March 
15, 1962. 
12 Atomics International, Santa Susana SRE Facility Map, July 14, 1964. 
11 Stafford, K.T., ETEC, Site Consolidation Assessment, April 16, 1987. 
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did not indicate the type of material stored in Building 4374. As of 1988. Building 4374 was 
abandoned and contained an old mercury test loop. Building demolition began in May 1989 and 
by August 1990. the building had been demo! ished. 12 3 4 A vai !able documents do not indicate 
that the building required release from either the State of California or the DOE prior to 
demolition. 

Information from Interviewees: There have been no interviews relating to the operations 111 

Building 4374 conducted. to date. 

Radiological Incident Reports: There have been no radiological incident reports associated 
\\ith the operations in Building 4374located to date. 

Current Usc: Building demolition began in May 1989 and by August 1990. the building had 
been demolished.51

' 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): In 
1988. Rocketdyne performed a radiological survey at Building 4373 and Building 4374 to 
determine if any residual contamination existed. The radiation measurements taken during the 
survc) were compared against the DOE residual radioactivity limits specified in "Guidelines for 
Residual Radioactivity at FUSRAP and Remote SFMP Sites." The maximum acceptable 
contamination limits used in 1988 are presented in Section 2.2.5. above. 

According to the 1988 radiological survey, the Building 4374 survey included a survey of the 
gamma exposure rate of the surface of the building and the grounds between G and J Streets and 
from 22nd Street to the west fence. A combined total of 29 gamma exposure rate measurements 
were taken within Buildings 4374 and 4375, and 25 smears were collected in Building 4373. 
The report indicated that no soil samples were collected because there was no indication of 
contamination as a result of the gamma exposure rate measurements. As indicated above, the 
measured ambient gamma limit was < 5 ~tR/hr above background. which was measured to be 
between 14 and 16 ~R/hr. 7 The maximum measured ambient gamma in Buildings 4374 and 
4375 was 9.3 ~tR/hr. and 12.6 ~R/hr for the area surrounding Buildings 4373 and 4374. The 
survey concluded that survey results were below the 1988 Rocketdyne acceptable limits and no 
further inspection was required at Building 4374.x 

During the 1996 Area IV Radiological Characterization Survey. soil samples were collected and 
analyzed as part of the Area IV radiological characterization. Randomly selected. two soil 

1 ETEC, Document No. GEN-ZR-00 12, Radiological Survey ufBuildings T3 7 3 and T375, August 8. 1988. 
c Stafford, K.T., ETEC, Site Consolidation Assessment, April 16, 1987. 
3 Laftlam, S.R .. Letter Re: Buildings 028 and 3 74, Area IV SSFL- Asbestos Removal and Demolition, May 2, 
1989. 
4 Gaylord, G.G., Rockwell International Internal Letter Re: Fire Protection Appraisals for DOE Building, August 7, 
1990. 
5 Lafflam, S.R., Letter Re: Buildings 028 and 374, Area IV SSFL -Asbestos Removal and Demolition, May 2, 
1989. 
6 Gaylord, G.G., Rockwelllnternationallnternal Letter Re: Fire Protection Appraisals for DOE Building. August 7, 
1990. 
7 According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL- the Building 4309 area, Well #13 Road, and Incinerator Road. 
8 ETEC, Document No. GEN-ZR-00 12, Radiological Survey of Buildings T37 3 and T3 75, August 8, 1988. 
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samples were taken in the vicinity of Building 4373 (samples 95-0058 and 95-0059). These 
samples were also located near Building 4374. As reported above. none of the measurements 
\Vere distinguishable from background and all measurements \\ere below the acceptable 
concentration levels established by Boeing in the 1998 approved site-wide release criteria for 
remediation ofradiological facilities. 1\dditionally. located in the central portion of survey block 
113, the ambient gamma survey results in the vicinity of Bu i I ding 43 7 4 measured bet ween 12.8 
and 15.0 ~tR/hr. 12 

Radiological Usc Authorizations: There have been no radiological usc authorizations 
identified relating to the operations in Building 4374. 

Former Radiological Burial or Disposal Locations: No radiological burial or disposal 
locations have been identified at the Building 4374 area, with the exception of a liquid waste pit 
located southwest of Building 4373 and visible in the Building 4373 plot plan. This liquid waste 
pit was associated with the operations of Building 4055 and is discussed in Section 2.2.4. above. 

Aerial Photographs: In 1952. the area comprising the future Building 4374 area is agricultural 
land. By 1957. the building has been constructed and possible standing liquid is seen to the west 
of the building. In 1959. the building area is more developed and Building 4374 is clearly 
visible to the north of Building 4373. A fence surrounds the perimeter of the building and a 
large parking area has been developed to the east ofthe building. on the other side of22"d Street 
at the future location of Building 4015. discussed in the I-ISA-5C TM. !\ drainage channel is 
located north of the building along G Street. The area remains relatively unchanged in the 
1962/1963 aerial photograph. In 1965. the Building 4374 area remains unchanged. The 1967 
aerial photographs show the addition of the liquid waste pit southwest of Building 4373 within 
the former fence boundary of the bu i lei ing area. In addition, a parking area has been established 
north of Building 4374. outside the fenced perimeter. 1978 aerial photographs show a possible 
buried pipeline extending tl·om the liquid waste pit northward through the fenced boundary ofthe 
Building 4373 and 4374 area. and then west toward Building 4055. By 1980. the area 
surrounding the building is becoming vegetated. In 1988, the Building 4374 area shows the 
presence of dark-toned material east of the building. Also. a new building has been constructed 
to the north of the Building 4374 area. By 1995, Buildings 4373 and 4374 appear to be under 
demolition and a possible stain is located east of the building. just west of 22m1 Street. By 2005, 
the Building 4373 and 4374 area is vegetated and the new building constructed sometime 
between 1983 and 1988 is no longer present. The only feature remaining is the liquid waste pit.3 

Radionuclidcs of Concern: According to the 1988 survey report. the use of radioactive 
material in Building 4374 is unknown. Building 4374 may have been used to support operations 
in Building 4373, which, according to the report, may have introduced activation foils and other 
radioactive materials to Building 4374.-l However, historical documents have not been located to 
determine whether radioactive materials were ever used or stored in Building 43 74. As a result, 
the radionuclides of concern at Building 4374 are uranium. plutonium, and their decay and 

1 Rocketdyne. Report No. A4CM-ZR-OO 11, Area IV Radiological Characterization Suryey Final Report. August 
15, 1996. 
c Boeing, Document No. NOO 1 SRR 140131, Approved Sitewide Release CriteriafiJr Remediation o/Radiological 
Facility at the SSFL, February 18, 1999. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
~ ETEC. Document No. GEN-ZR-00 12, Radiological Sun·ey ol Buildings T37 3 and T375, August 8, 1988. 
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daughter products. 1 ~ Decay products tl·om U-235. U-238. and Th-232 decay chains include Th-
234. Th-228. Ac-228. Ra-226. Pb-214. Bi-214. Pb-212. Bi212. and Tl-208. In addition. 1-1-3. Sr-
90. Cs-137. Na-24. Co-57. Co-60. Eu-152. and Am-243 would have been formed. All 
radionuclides of concern listed. with the exception of Na-24 and Co-57 (due to relatively short 
half-lives). arc included in the August 20 I 0 Final Field Sampling Plan tor soil sampling in Area 
IV. Table 3.3 presents a summary ofradionuclidcs of concern. 

Drainage Pathways: Similar to Building 4373. drainage around the Building 4374 appears to 
have been to the north and to the south. A 1964 plot plan shows a drainage channel located at 
the northeast corner of the fence boundary that leads north along 22 11

d Street to the parking lot 
entrance. flows under the parking lot entrance through an 18-inch corrugated metal pipe. and 
continues to a catch basin located at the intersection of (i Street and 22m1 Street. The !low fl·om 
the catch basin is directed through a 36-inch corrugated metal pipe under 22m1 Street and into a 
natural drainage ditch that flcm s cast-southeast tmvard Area Ill. Drainage from the southern 
portion of the building appears to have been directed to a 24-inch corrugated metal pipe ncar the 
southeast corner of the build in g. under 22110 Street. and cast\\ ard along J Street toward Area Ill. 3 

Radiological Contamination Potential: The preliminary ~/IARSSIM Classification for the 
Building 4374 area is Class I because of the building's proximity to Building 4373. which 
operated as a critical facility. and the unknm\n nature of operations in Building 4374. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4374 area. 
Significant historical information is lacking regarding the operations of Building 4374. as well as 
the demolition ofthe building. 

In addition, previous characterization studies for the Building 4374 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. In addition. 
characterization was not conducted to delineate the extent of contamination consistent with the 
DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is recommended lor 
the Building 4374 area. This includes the following Building 4374 areas and appurtenances: 

• Sampling of the former building footprint is recommended as a result of the limited 
information on building operations that is presently available. 

• Sampling is also recommended in the surrounding drainage pathways; however, these are 
the same drainage channels identified for Building 4373 above. The sampling of these 
drainage channels should be included in the Building 4373 and Building 4374 sampling 
plans. 

1 U.S. Nuclear Regulatory Commission, NUREG-1077, Enl'ironmental/mpact Appraisalfor Renewal of Special 
Nuclear Material License No. SNM-21, June 1984. 
2 Rockwell International Report, AI-DOE-13559, Nuclear Materials Del'elopment Facility Decommissioning Final 
Report, March 31, 1987. 
l Atomics International, Drawing No. 303-GEN-C41, Sheet 7 of 14, Santa Susana Facility Plot Plan, 
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Site Desuiption: The Building 4173(4865) area comprises Building 4173. former Building 
4865. and the surrounding area at the end of 24th Street. Building 4173 is reported to have 
served as a sodium storage pad and Gammagraph building. Figures 2.2.7a through 2.2.7b 
provide a current photograph and a plot plan of the build in g. Building-spec i fie faci I ity drawings 
for Building 4173( 4865) could not be located. Plate I presents a summary of all identified 
features for this site. 

Building Features: Industrial planning maps do not show any indication that a permanent 
building existed at the Building 4173(4865) area. Aerial photographs have shown a pad. 
unidentified object. and a possible vertical storage tank to have been located at the Building 
4173(4865) area. The Building 4173(4865) area \\as not connected to the sanitary sewer system 
at the SSFL. 1 

Former Use(s): Industrial planning maps shm.v the presence of a sodium storage pad (Building 
4865) in 1962: however. available documents do not indicate the type of storage activities that 
may have occurred at this time.~ A July 13. 1965. internal letter indicated Building 4173 
included a radiography installation. The letter indicated that in the event of a radiological 
emergency (e.g .. source stuck out of shield, broken cable. etc.). the operator was instructed to 
leave Building 4173 to reach a telephone in Building 4363 or Building 4020. The letter applied 
only to the use of a 30 curie lr-192 source.' By 1967. the area was being used as a Gammagraph 
x-ray site and was identified as Building 4173.4 The pad. according to the May 2005 HSA. 
housed a scaled gamma-emitting source for x-ray purposes. which is supported by an incident 
report documented below.5 The exact operational time period of this area is unknown; however 
aerial photographs show the area to be under development beginning in 1957 and the presence of 
a pad until approximately 1995.6 

Information from Interviewees: There have been no interviews relating to Building 
4173( 4865) identified to date. 

Radiological Incident Reports: There has been one documented incident associated with 
Building 4173( 4865) that could have resulted in a release to the environment. The following 
table provides information presented in an incidents database provided by Boeing. Summaries of 
the incident reports are provided following the table, when available. 

1 Rocketdyne Document A4CM-AN-0003. Rev. A, Radiological Characteri::ation Plan, March 30, 1994. p. 2-ll 
2 Atomics International, Nuclear Development Field Laboratories Industrial Planning Map, Santa Susana, March 15. 
1962. 
3 Tschaeche, A.N., Atomics International Internal Letter Re: Building 173 Evaluation for Radiological Emergency 
Procedure, July 13, 1965. 
4 Atomics International, Nuclear Development Field Laboratories Industrial Planning Map, Santa Susana, January l. 
1967. 
5 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Lahoratmy, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20IO. 
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Building 4173(4865) Incident Report Summary 

Incident Date of 
File Name Incident Location of Incident Isotopes Description of Incident 

A0066 4/21 II 978 Field Co-60 Radiographic source projector fell 
and damaged the source Quide tube. 

• On April 21. 1978. two weld test samples were being radiographed by t\\ o Rockwell 
International personnel using a Tech/Ops Model 680 source projector. containing 
approximately 90 Curies of Co-60. with a depleted uranium collimator. Model 719. and 
stand fix the directional 60" beam. During the placement of the film under the test 
samples, the stand supporting the uranium collimator \\as accidentally pushed over on its 
side. causing damage to the source guide tube. The source guide tube \vas removed. red 
tagged. and replaced with a new source tube. According to the incident summary. the 
two employees received two mrem of exposure in the process (Incident Report A0066). 1 

The incident report does not provide information h' indicate where the damaged source 
guide tube was disposed o( or if it was contamin:1ted at the time of disposal. 

Current Usc: According to the May 2005 liSA. the sodium pad is empty and the Ciammagraph 
is no longer in use. c Aerial photographs from 2005 do tk)t shO\\ the presence of any structures in 
the former Building 4173(4865) area. The area comprising this former area includes a dirt road. 
but no other evidence of previous activities remains. 3 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Building 4173 have not been conducted; however. according to 
the Area IV Radiological Characterization Survey. the area \vas included in the survey conducted 
in 1994 and 1995. Located in survey block F12. the Building 4173(4865) area ambient gamma 
survey results measured between 15.2 and 15.5 )lR/hr. The survey found background to be 15.6 
~tR/hr. and the acceptable limit was identified by Rocketdyne as being less than 5 ~tR/hr above 
background. Accordingly, survey results in the vicinity of the Building 4173(4865) area were 
found to be below the then-acceptable limits.4 

Radiological Usc Authorizations: No radiological use authorizations associated with the 
operations of Building 4173(4865) have been located to date. 

Former Radiological Burial or Disposal Locations: There have been no on-site radiological 
burial or disposal locations identified during the operational period of the Building 4173(4865) 
area operations. However, aerial photographs show excavation activities north of the Building 
4173( 4865) area. These features were identified by the aerial photograph interpretation as 
relating to a pond dredge area. Additional information regarding these features is presented 
below.5 

1 Vandervort, P.S., Rockwell International Internal Letter Re: Field Radiography at LMEC-Damaged Source Tube, 
A0066, April 25, 1978. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries. May 2005. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 

Rocketdyne Document A4CM-ZR-OO II, Rev. A, A rea IV Radiological Characterization Survey, August 15, 1996. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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Aerial Photographs: In 1952, the area comprising Building 4173(4865) is agricultural land. By 
1957. 24 111 Street has been graded. and the future area of Building 4173( 4865) has been excavated 
and is under development. Directly to the west of the Building 4173(4865) area, ground scarring 
is visible ll·om the buried water pipeline originating from tanks located at the top of the hill 
located south of Building 4173(4865). The area east of Building 4173(4865) is under 
development with a number of road\\ ays intersecting the area. By 1959, a number of the 
roadways are vegetated and arc no longer present. The area of Building 4173( 4865) shows the 
presence of a pad and an '"unidentified object" in the 1959 aerial photographs. The ground 
scarring tl·om the buried water pipeline remains visible to the west and two possible crates and 
light toned material are visible north-northeast ofthe Building 4173(4865) area east of24111 Street 
at the end of a short dirt road. In 1959. outside storage is also visible cast of the Building 
4173(4865) area. just south of L Street and the location of Building 4353, which appears to be 
under development. A trench is also present in 1959 that extends tl-om H Street to the west. past 
the Building 41 73( 4865) area. then cast -southeast toward Area III. The trench appears to 
originate from the access road leading to Site 4885. discussed in the IISA-8 Technical 
Memorandum. 

In 1962, the pad remains visible and two light-toned objects are observed. Ground scarring fi·om 
the buried \Vater pipeline remain visible and the short dirt road visible north-northeast of the 
Building 4173(4865) area remains present. The end ofthe dirt road appears to contain disturbed 
ground, two small light-toned objects and possible dark-toned material. The area of outside 
storage Jl·om 1959 south of Building 4353 is no longer present. The 1965 aerial photographs 
show 24111 Street to be more defined (possibly recently paved). and a probable vertical tank at the 
Building 4173(4865) area. The short dirt road is no longer visible and appears to have been 
graded. The trench remains visible. A roadway extends tl·om the Building 4173(4865) area 
westward to H Street and follows the curve ofthe base ofthe hill. 

In 1967. the Building 4173( 4865) area is relatively unchanged. However, the area surrounding 
the buildings appears to be under development. There are numerous linear ground scars north, 
west. and east of the Building 4173(4865) area. By 1972. these ground scars are partially re
vegetated. A possible shed is also present at the Building 4173(4865) area in 1972. In 1978 the 
shed remains visible and the area surrounding the Building 4173(4865) area remains vegetated. 
The roadway first visible in 1965 remains present and is more defined by 1978. The area 
remains unchanged until 1995, when the pad is no longer visible and the area immediately north 
of the facility includes excavated areas with light-toned mounded material and scattered 
vegetation. The aerial photograph analysis identifies this area as part of the pond dredge area. 
According to the analysis, the volume of light-toned mounded material increased through 1993 
and dark-toned mounded material also appears. In 1994 and 1995, light-toned mounded material 
and mounded material covered with scattered vegetation are observed. By 1998, the excavation 
is filled with material and remained undisturbed through 2005. 1 

Radionuclides of Concern: As indicated in an April 1978 incident report, two radiographers 
used approximately 90 Curies of Co-60, with a depleted uranium collimator at the Building 
4173( 4865) area? Information regarding the use of the uranium collimator at the Building 
4173( 4865) area has not been located in available historical documents. As a result. the 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Vandervort, P.S., Rockwell International Internal Letter Re: Field Radiography at LMEC-Damaged Source Tube, 
A0066, April25, 1978. 
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radionuclides of potential concern at the Building 4173(4865) area include Co-60, lJ-234. U-235. 
and U-238. All radionuclides of concern are included in the August 20 I 0 Final Field Sampling 
Plan for soil sampling in Area IV. Table 3.3 presents a summary ofradionuclidcs of concern. 

Drainage Pathways: Building 4173(4865) was located at the terminus of24th Street at the base 
of the hill leading to the water tanks. 4701 and 4702. The pad containing Building 4173(4865) 
was relatively level with a gentle downward grade to the north and cast. Drainage in this area 
would h<n e flowed north along 24th Street and then along L Street. and into Area II I. which is 
also the current drainage pathway. 

Radiological Contamination Potential: The preliminary MARSSIM Classification f(x the 
Building 4173(4865) area is Class 2 because ofthe former usc of Building 4173(4865), incident 
reports. aerial photograph features. and gaps in operational information regarding usc of the 
building and surrounding areas. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.2 provide a 
conven icnt reference tiJr the following recommendations. 

Based on the available inf(mnation. soil sampling is recommended in the Building 4173(4865) 
area. As discussed above. there was a radiological incident at Building 4173( 4865) involving a 
Co-60 radiograph source. 

In addition, there have been no previous characterization studies tor the Building 4173( 4865) 
area. Therefore. additional characterization is recommended for the Building 4173(4865) area. 
This includes the following Building 4173( 4865) areas and appurtenances: 

• The footprint of the former building foundation is recommended for sampling. Limited 
information has been located rcgardint; the presence of any permanent structures at the 
Building 4173(4865) area. In addition, aerial photographs note the possible presence of 
tanks at the Building 4173(4865) area. 

• DrJinagc pathways leading from Building 4173( 4865) are also recommended for 
sampling. The pad containing Building 4173(4865) was relatively level with a gentle 
downward grade to the north and east. Drainage in this area would have flowed north 
along 24th Street and east toward Area II I. 

• A trench visible in 1959 aerial photographs extends from H Street to the west, past the 
Building 4173( 4865) area, then east-southeast toward Area Ill. The trench appears to 
originate from the access road leading to Site 4885, discussed in the HSA-8 Technical 
Memorandum. It is recommended this trench is included in the sampling program. 

2.3 GROUP 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3, the site photograph 
and layout drawings for each building area within HSA-5D Group 3 are presented. HSA-5D 
Group 3 includes eleven building areas including Building 4353, Organics Reactor Development 
Building, the facilities associated with the hydraulic test facility, Buildings 4473, 4863, and 
4873, and Building 4363, the Mechanical Component Development and Counting Building. 
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2.3.1 Building 4353 Area 

October 2012 
------

Site Description: The Building 4353 area includes Building 4353. concrete pad 4853. a leach 
field. and the surrounding area on L Street. Building 4353 was a laboratory \Vith galvanized steel 
walls and roofthat were anchored to a concrete slab floor. The building measured approximately 
1.450 square feet. 1 Figures 2.3.1 a through 2.3.1 d provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building Features: Building 4353 was approximately 1.450 square teet and was constructed in 
the .. early 1950s."~ However. according to a 1957-1958 progress report. construction and 
occupancy of Building 4353 was between .July 1957 and January 1958. and the building appears 
fully constructed in aerial photographs in 1957.u The 1957-1958 progress report indicated that 
Building 4353 included 1,711 square feet of laboratory space. a 224-square foot covered dock. 
and 2.335-square foot concrete pad.=' The building included a 500-gallon steel underground 
storage tank (UT-75) that stored diesel. The tank was removed on .June 13. 2001.1

' A March 15, 
1962. f~1ci lity layout shows the presence of seven rooms. a pad. and dock in the southeast corner 
of the building (Figure 2.3.1 b). The building contained five internal concrete walls of unknown 
thickness. 7 

As indicated above. the Building 4353 area included a leach field and a septic tank. Septic Tank 
4353. According to an October 15, 200 I. printout titled .. Septic Tank 4353," the excavation of 
the septic tank and leach tield at Building 4353 was performed with the oversight of a health 
physics technician. The printout did not provide information to indicate when the excavation 
occurred; however. a February 5. 200 I, email regarding the pumping of contents of Septic Tank 
4353. would appear to indicate the removal and excavation occurred in 200 I. The printout did 
indicate that a health physics technician perf(mlled instrument measurements and wipe tests on 
the concrete septic tank, the distribution box. and the field lines leading to the leach field. The 
measurements and wipes are documented in the printout to have not had any detectable activity. 
Additionally. the printout indicates that seven soil samples were taken beneath the septic tank, 
the distribution box, and in the leach field for analysis for gamma emitting radionuclides. These 
samples were reported to have not detected any man-made radionuclides. In addition, two 
sludge samples were taken in the septic tank for analysis of gamma emitting radionuclides, with 
no man-made radionuclides being detected. However, the printout did not provide the analytical 
data to support these findings, but indicated this data vvas .. attached ... ~'! 

1 
ERDA Document, LR-03026, Part I, Site Development Plan: 1977-1981. June 1975. 

c Lafflam, S.R .. Rockwell International letter Re: Building 353, Area IV SSFL --Asbestos Removal, January 6, 
1989. 
1 

Atomics International, Facilities and Data Department, Progress Report Fiscal Year 195 and Forecast Fiscal Year 
1958, January 1958. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 
5 Atomics International, Facilities and Data Department, Progress Report Fiscal Year 195 and Forecast Fiscal Year 
1958, January 1958. 
(,Camp Dresser & McKee Inc., Underground Storage Tank Closure Report: UT-75. Building 8/353, Santa Susana 
Field Laboratorv, July 12, 200 I. 
7 Unknown, Building Area and Room Numbering Plan. Building 353, March 15, 1962. 
8 Unknown Author, Printout Re: Septic Tank 4353, October 15, 200 I. 
9 Trippeda, Dan, Email Correspondence Re: 353-Septic Pumping, February 5, 200 I. 
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Formct· Usc(s): Information regarding the operations in Building 4353 is limited. The 1957-
1958 progress report indicated the purpose ofthe building to be to provide field test facilities for 
the performance of organic materials testing. !\.June 24. 1960. Atomics International technical 
data record indicated that an Advanced OMR Heat Transfer Loop \vas located at Building 4353 
to obtain information on the fouling tendencies of organic coolants. The loop was constructed of 
Yrinch carbon steel pipe and was comprised of a f(xced circulation system that moved coolant 
by means of a pump through an in-line filter. a pre-heater. a rotameter. test heater. temperature 
control v;dve. a cooler. and a flow control val\ e. Components of the system vvere reported to 
have included: 1 

I. !\ dc!mp and fill tank for holding the test coolant. 
2. !\ totally enclosed centrifugal pump of the canned rotor t; pe manui~Ktured by Chempump 

c,lrporation. 
3. An in-line filter contai•1ing a 5-10 micron cartridge to remove particulate matter. 
4. !\ hot-t:·ap similar in constn::tion to the test heater for removing film formers. 
5. !\ trim heater for adding scncib!e hcc:t to the circulating test medium. 
6. A :--:.1rge tank connected to the s:,skm and used to maintain system operating pressure. 
7. ;\ boili!lg Dov\lherm rcticx cooler incorpc•rated to remove the heat generated in the test heater 

~1:1d sub~equcntly transferred to the test medium. thus controlling bulk temperature. 
8. Co:llrol instrumentation Ll mc:!ntain constan1 !low rate. bulk ten~perature. and power input to the 

test heater. 
9. Safety devices and other protective instrumentatio:1 to insure safe loop operation during the 

absence of operating personnel. 
I 0. Manual pressure control only. 
I I. An in-line sampler is included to obtain coolant samples. 
12. Coolant replenishment tanks for compositional control. 

A second loop. an OMR dcgasifier loop was also located in Building 4353. and was constructed 
to study the degasification of organic coolants. The equipment of this loop was divided into two 
sections that comprised the main loop and the degasification train.~ 

According to a 2003 interview. Building 4353 was constructed in 1956 as a research and 
development laboratory f(w the Organic Moderate Reactor Program. !\. March 15. 1962, facility 
layout identifies the building as an Organics Reactor Development Building. 14 According to a 
January 6, 1989. Rockwell International correspondence. Building 4353 was used for miniature 
solid fuels engine development.5 Another document a 1992 Environmental Monitoring Program 
Plan. indicates the building was used for sodium testing until the late 1960s.6 Based on a August 
31. 1960, incident report the building contained a '"lmpurification Removal Loop" that 
contained 30% High Boiler (HB) coolant.7 

1 Huber. D.A., Atomics International Technical Data Record. Advunced OMR. Conn•cti1·e Heat Tramfer, June 24, 
1960. 
c Huber, D.A .. Atomics International Technical Data Record, Advanced OMR. Con\"ecti1·e Heat Transf"er, June 24, 
1960. 
1 Personnel Interview. Dan Trippeda, September 8, 2003. 
4 Unknown, Building Area and Room Numbering Plan, Building 353, March I 5. 1962. 
5 Lafflam, S.R., Rockwell International Jetter Re: Building 353, Area IV SSFL- Asbestos Removal, January 6, 
1989. 
6 Rocketdyne, Document No. ER-AN-006, Environmental Monitorinf!, Pro?,ram Plan Santa Susana Field 
Laboratory Area IV, April 30, 1992. 
7 Atomics International, Internal Letter Re: Radiological Safety Incident Report, Building 353 Bay 3, August 31, 
1960. 
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On February 28. 1968. an Atomics International internal letter authorized the use of Building 
4353 f(x the storage ofup to 100 pounds of"Ciass A explosives." According to the letter. it was 
required that different storage bins be used for each ditlerent class of explosive stored in the 
facility. 1 !\September 24. 1971. Atomics International report titled ··safety Analysis Report for 
L-85 Nuclear Examination Reactor" indicated that some of the neutron radiography work 
performed at the L-85 reactor involved explosive devices. The devices included squibs. cutters. 
trains. initiators, shaped charges. and detonating cords. The explosives \\ere described as being 
small. and designed to actuate. separate. or trigger some operations, and ''ere not "capable of 
producing damage to the surroundings." The shipment. storage. and handling of explosives at 
the SSFL were governed by the Atomics International Explosives Safety Procedures. According 
to the report. Building 4353 served as a special explosives storage building to store the devices 
described above. 2 It is unknown how long this material was stored in Building 4353. or the 
quantity of the material stored during the duration of these operations. 1989 partial facility 
drawings identify the building as a hypersonic flow test facility. 3 lnfcm11ation regarding the usc 
ofthe building as a hypersonic flm\ test facility has not been located. 

The Building 4353 demolition is described in a December 2000 work plan. According to the 
work plan. the concrete walls of Building 4353 were to be removed and resized by an excavator. 
The work plan did not indicate the requirement for any surveys during the removal process. The 
only requirements \\ere for the usc of water mist to mitigate any lead dust from becoming 
airborne. 4 

The steel portion of the structure was removed in the late 1970s and the concrete pad was 
removed in 200 I during the removal of the septic tank. 5 

Information from Interviewees: There have been no interviews associated with the operations 
of Building 4353 identified, to date. 

Radiological Incident Reports: There has been one documented incident associated with 
Building 4353 that could have resulted in a release to the environment. The following table 
provides information presented in an incidents database provided by Boeing. Summaries of the 
incident reports are provided following the table. when available. 

Building 4353 Incident Report Summary 

Incident Date of 
File Name Incident Location of Incident Isotopes Description of Incident 
A0375 7/29/1960 Bldg 353 Bay 3 Activated HB Coolant Test Loop Leak. 

Corrosion Sprayed HB on Employee's Face and 
Product Hair" 

1 Ashley, R.L., Internal Letter Re: Storage of Explosives in Building 353. Santa Susana. February 28. 1968. 
c Atomics International, Report No. Al-70-73, Revision I, Saf"ety Analysis Report for L-85 Nuclear Examination 
Reactor, September 24, 1971. 
'HDMSP01714258 and HDMSPOI714259 
4 Schleck, Lennie, Lead Work Planfor Construction Project, Project Title 84363 & 4353 Demolition, December 8, 
2000. 
5 Personnel Interview, Dan Trippeda, September 8, 2003. 
6 Mandel, H., Hea1y Water Organic Cooled Reactor. Physical Properties ofSome Polvphenyl Coolants, April 15, 
1966. 
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• On July 29. 1960. vvhile inspecting a hissing noise from the .. lmpurification Removal 
Loop .. in Building 4353. Bay 3. an employee was exposed to 30% HB coolant from 
which over 90 percent of the radioactivity had been removed. A survey of the inside of 
the hood containing the .. Impurification Removal Loop·· detected contamination of 194 
dpm/1 00 em~. (Incident Report /\0375). 1 ~ 

Current Use: As indicated above. the steel portion of the structure was removed in the late 
1970s. 3 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclease(s): /\ 
chronology of radiological investigations at this building is as follows: 

• 1959 Atomics International Envi1·onmentai Survey. On February 27. 1959. a special 
survey of the Building 4353 area \\as made in conjunction with a routine environmental 
survey of the Santa Susana area. /\ccording to the survey. Atomics International 
established ten sampling stations around Building 4353. The samples collected at each 
station consisted of young green vegetation. and alluvial soil fi·om .. dry rivulets 
remaining from recent rainfall. .. /\tomics Intcrna~ional presented that the activity levels 
were comparable with the routine survey of the Santa Susana area. with no apparent 
localized activity increase. Figure 2.3.1 d provides a view of the sampling locations and 
the analytical results. The source document did not provide the methods used for 
analysis.4 

• 1959 Atomics International Radiological Sm·vey. A radiological survey of the 
surrounding grounds was conducted in 1959. There was no evidence suggesting an 
incident was causal for this survey. The release levels from this survey range from 32.0 
to 527.5 dpm/cm 2

• below the 1,000 dpm/cm2 1imit.5 

• 1976 Atomics International Soil Sampling. According to an Atomics International 
1976 environmental monitoring and facility effluent annual report. Atomics International 
personnel collected several soil samples on December 14. 1976. near the Nuclear 
Materials Development Facility. Building 4055. f()r analysis of Pu-238 and total Pu-239 
plus Pu-240. The analysis of the sample was performed by the Health Services 
Laboratory of ERDA. Idaho Falls, Idaho. According to the report, a sample was taken 
south of Building 4353. on the south side of L Street. approximately 700 feet southeast of 
the Building 4055 stack exhaust.

6 
The annual report noted the Pu-238 concentration to 

be (0.23 ± 0.09) x I o-8 flCi/g, and the Pu-239 plus Pu-240 concentration to be ( 1.2 ± 0.2) 
x to-8 

11ci/g. 7 

1 Atomics International, Internal Letter Re: Radiological Safety Incident Report, Building 353 Bay 3. August 31. 
1960. 
2 The location of Bay 3 within Building 4353 could not be identified in available documents and facility drawings. 
The only available facility layout of Building 4353 is dated March 15, 1962, and does not identify any areas of the 
building as Bay 3. 
3 Personnel Interview, Dan Trippeda, September 8, 2003. 
4 Moore, J.D., Inter-Office Letter Re: Environmental Survey of Building 353 Area, April 21, 1959. 

' - Atomics International Internal Document, no document number, Special Survey of Building 353 Area. 
6 The report did not indicate the distance south of Building 4353. 
7 Atomics International, Document No. Al-77-14, Environmental Monitoring and Facili~v Effluent Annual Report 
1976, Undated. 

129 
Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-SD 

----------------
October 2012 

According to the 1978 annual environmental monitoring and facility eflluent reports, 
Building 4353 served as sample station. S-58. for monthly soil sampling to determine the 
'"concentrations of radioactivity'" and semiannual soil sampling j~)r plutonium analysis. 
Sampling at S-58 appears to have been conducted through 1989. A summary of the 
available survey results of the soil plutonium radioactivity data is presented in the table 
below: L:'-' -U.6.7.s '1.1 o.11 

1 Rockwell International. Report No. ESG-79-7. Em·ironmcntal A1onitoring and Facilitr A/fluent Annual Report 
1978, April 1979. 
2 Rockwell International. Report No. ESG-81-17, Em·ironmcntal Monitoring and Facility Effluent Annual Report 
I980,May27, 1981. 
'Rockwell International. Report No. ESG-82-2 L Em·ironmental Monitoring and Facility Efjluent Annual Report 
1981, July 15, 1982. 
~Rockwell InternationaL Report No. ESG-83-17, Environmental Monitoring and Facilitv Effluent Annual Report 
1982, June 1983. 
5 Rockwell InternationaL Repot1 No. ESG-84-9, Environmental ."vfonitoring and Facility Effluent Annual Report 
1983, March 1984. 
''Rockwell International, Report No. RIIRD85-123, Environmental Monitoring and Facilitv Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1984, March 1985. 
7 Rockwell International, Report No. RIIRD86-140, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1985,April 1986. 
s Rockwell International, Report No. Rl/RD87-133, Environmental A1onitoring and Facilitv Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1986, March 1987. 
4 Rockwell International, Report No. RI/RD88-144, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1987, March 1988. 
10 Rockwell International, Report No. RIIRD89-139, Em·ironmental Monitoring and Facility Effluent Annual Report 
De So to and Santa Susana Field Laboratories Sites 1988, May 1989. 
11 Rockwell International, Report No. RIIRD90-132, Em•ironmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1989, May 1990. 
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Date Pu-238 Pu-239 + Pu-240 
June 8. I 078 (-3.59 ± 2.3) X 10" ~tCi/g 
December 13, 1978 * 
July 9. 1980 (-0.2 t 2.4) X 10" ~tCi 1g 
December 22. 1980 (0.4 + 3.1) X 10" ~tCiig 
July 8, 1981 (-2.2 i 2.0) X 10" ftCi/g 
December 17. 1981 (-3.6 l 0.8) X 10" flC'i/g 
Julv 9. 1982 ( -3.2 ± 1.2) X 10'' j.tCi'g 

December 16. 1982 (0.8 + 2.9) X 10" flCiil', 
June22,1983 ( 1.5 + 4.3) X I 0 '• pCi!g 
December 7, 1983 (0.2 ± 0.5) X 10 '11C'i'o 
June25.1984 (0.1 ±O.I)x IO"pCilg 

December 4, 1984 (0.1 ± 0.1) X 10'' uCiig 
June 26, 1985 0.000 I ± 0.000 I pCi 1l'. 
December 4. 1985 0 + 0.0001 pCi l'. 
June 25. 1986 0.0003 ± 0.0003 p('iig 
December 8. 1986 0.003 ± 0.0002 pCi l'. 
June 22. 1987 0.0002 ±- 0.000 I pCii!.'. 
December 7, 1987 0.0032 ± 0.0007 pCi g 
June 29, 1988 0.0004 l 0.000 I pCi;g 
December L 1988 0 l 0.000 I pCi!g 
July 19, 1989 0.0001 ± 0.0001 pCilg 
December 5, 1989 0.0002 ± 0.0002 pCi.'o 

Mmu' 1-) Jndlcalcs samrle 'aluc less than1eagenl hlank 
*Results sJgniflcanll\ less than the Jnlll!Jnlll11 detection level 

c 1.461 3.0) x 1o·'' ~tCi/g 
(5.54 ± 2.8) X 10" ~tCi/g 
( 1.6 + 2.0) X 10 q ~tCiil'. 

(9.91 4.6) X ICr'' flCiig 
(4.2ct2.7)x IO"rtCiig 
(0.3 ± 1.4)x 10-"ttCi/l'. 
(7.1 j_ 2.1) x 10" rtCilg 
(7.3+2.8)x IO"rtCi/g 

c 10.6 + 8.6) x 10" rtCi!g 
( 4.3 _: 2.1) X I 0 ') j.tCi/g 

(2.9+0.4)x IO"pCi/g 
(3.6-'0.6)x IO''pCi/g 
0.002 ± 0.0004 pCi 1g 

0.0048 ' 0.0006 pCiig 
0.0031 ,_ 0.0009 pCi 1l'. 
0.0032 T 0.0006 pCi 1l', 

0.0022"' 0.0003 pCi.g 
0.0071 i_ 0.00 I 0 pCi/g 

0.0022 ~· 0.0003 pCi 'g 
0.0033 + 0.0004 pCi 1g 
0.0025 J 0.0003 pCi 1g 
0.0042 + 0.0005pCi/g 

As indicated above, these measurements appear to have ceased in 1989 and were replaced 
with annual exposure rates monitored on site with calcium sulfate dosimeters that were 
provided by the Radiologic Health Branch ofthe State ofCalifornia Department of Health 
Services. These dosimeters. according to a 1990 annual report. provided independent 
monitoring of radiation levels at the SSFL. The dosimeters were reported to have been 
returned to the RHB for evaluation by an RHB vendor laboratory. SS-6. located at the 
northeast corner of Building 4353, was sampled quat1erly. The results of these surveys 
arc presented in the table below: 12·3..+s.h.7.X 

1 Rockwell International, Report No. RI/RD91-136, Environmental Monitoring Annual Report Santa Susana Field 
Lahoraton-. DeSoto, and Canoga Sites 1990. June 20, 1991. 
2 Rockwell International, Report No. RI/RD92-138, Environmental Monitoring Annual Report Santa Susana Field 
Laboratorv and De So to Sites 1991, September 30, 1992. 
'Rockwell International, Report No. RIIRD93-125, Environmental Monitoring Annual Report Santa Susana Field 
Laboratorv and DeSoto Sites 1992. December 14, 1993. 
4 Rockwell International, Report No. RIIRD94-126, Annual Site Environmental Report Santa Susana Field 
Lahoratorv and DeSoto Sites 1993, October 21, 1994. 
5 Rockwell International, Report No. RI/RD95-153, Annual Site Em·ironmental Report Santa Susana Field 
Lahoratorv and DeSoto Sites 1994, September 30, 1995. 
6 Rockwell International, Report No. RI/RD96-140, Annual Site Environmental Report Santa Susana Field 
Laboratorv and DeSoto Sites 1995, Date Unknown. 
7 Boeing, Report No. RD97-134, Rocketdvne Propulsion & Power DOE Operations Annual Site Environmental 
Report 1996, November 10, 1997. 
8 Boeing, Report No. A4CM-ZR-0012, Rocketdvne Propulsion & Power DOE Operations Annual Site 
Environmental Report 1997, November 23. 1998. 
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SS-6 (Building 4353) Ambient Radiation Dosimetry Data 

- - ·~· --.----

Annual Annual Average Exposure 
Year Quarterly Exposure (mrem) Exposure Rate (/lR/hr) 

I sl 2"d 3rd 41h (mrem) Rocketdyne State DI-IS 
1990 10_0 I OJl 15Jl 10.0 45_0 5_1 I L7 
1991 10.0 3(L0 30.0 10.0 80.0 9.1 12.0 
1992 10.0 15.0 30.0 10.0 65.0 7.4 I 1.9 
1993 20.0 15.0 10.0 10.0 55.0 6.3 I OJ, 
1994 33 () 33 0 33.0 33.0 132.0 15.1 12.7 
1995 46.2 46.2 4U 55.2 188.8 21.5 12.9 
1996 26.3 26.3 21.5 35.4 109.6 12.5 12.9 
1997 27.8 27.1 26.9 23.8 105.6 12.0 12.4 

• 1994-1995 Area IV Radiological Characterization Survey. According to the Area IV 
Radiological Characterization Survey. Building 4353 area was included in the survey 
conducted in 1994 and 1995. Located in northern portion of survey block G 14. the 
Building 4353 area ambient gamma survey results measured between 11.3 and 17.0 
pR/hr. The Rocketdyne survey found background to be 15.6 pR/hr. and the acceptable 
limit was identified as being less than 5 pR/hr above background. Accordingly. survey 
results in the vicinity of the Building 4353 area were f()und to be below the then
acceptable limits. In addition to the ambient gamma survey. the 1996 characterization 
also included soil sampling in the vicinity of Building 4353. This included one 6-inch 
soil sample taken along the L Street drainage channel south of Building 4353. According 
to the report. none of the measurements were distinguishable from background and all the 
measurements were below the acceptable concentration levels established by Boeing and 
presented in the 1999 Approved Sitewide Release Criteria for Remediation of 
Radiological Facilities at the SSFL. 1

•
2 

• 2001 Boeing Radiological Survey of Septic Tank, Piping, and Leach Fields. The 
2005 HSA documented the results of the radiological survey of the septic tank and 
associated pipes and leach field discussed above that was conducted in 200 I during the 
removal process. According to the 2005 l-ISA, with two exceptions, the results were 
below minimum detectable activity (MDA) for both removable alpha and beta (alpha 
range 9-11 dpm/ em~. beta 18-20 dpm/ cm2

). One sample on the outside of the tank 
registered a level of beta 20 dpm/ em~. the MDA for the sample. The second exception 
was the clay field pipes and distribution box. These samples also registered an MDA 
result of II dpm/ cm2 alpha. 18dpm/ cm2 beta. Direct frisk tests were performed on all 
samples as well with a consistent no detectable activity (NDA) result. 3 

Radiological Use Authorizations: There are no known radiological use authorizations 
associated with the operations in Building 4353. 

1 
Rocketdyne Document A4CM-ZR-OO II, Rev. A, Area IV Radiological Characterization Survey, August 15, 1996. 

:' Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteria for Remediation of'Radiological 
Facilitv at the SSFL, February 18, 1999. 
3 Sapcre Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Laboratory, Ventura Coun(v. Calif'ornia, Volume 2 ~Area IV Site Summaries. May 2005. Citing Boeing Internal 
Document, no document number, Radiation Survey, Building 353. 
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Former Radiological Burial or Disposal Locations: The building was connected to a septic 
tank measuring approximately 60 by 54 by 96 inches with a capacity of 1.500 gallons. There 
was an associated 200-foot leach field located 50 teet directlv east of the northeast corner of the 
building. 1 

" 

Aerial Photographs: In 1952. the area comprising the future Building 4353 area is agricultural 
land. By 1957. the area has been developed and Building 4353 has been constructed. In 1959. 
outside storage appears '>Outh of Building 4353 south of L Street. The future location of 
Building 4854 is under co;1~tructions to the cast of the building. A linear ground scar appears in 
1959 and remains visihk in 1962 leading fi·om the north end of the building to a point northwest 
at the southern boundary of .I Street. The outside storage south of L Street is no longer visible in 
1962. By 1965. tv\o smal 1 linear '>tructures arc located at the northeast corner ofthe building and 
the linear ground scar remain'; visible. In 1967. the linear ground scar is more defined and a 
parking area appc<::-~ to hav~' been constructed south of L Street. The site remains relatively 
unchanged in 1972: !Jcmevcr. the linear ground scar is less defined. In 1978. the linear ground 
scar is no longer visible. but a !ll~\\ ly defined drainage channel appears to be present north of the 
Building 4353 area. The drain<lgc channel is no longer obvious in 1980 aerial photographs and 
the immediate area surwunding the buildings appears to becoming vegetated. The site remains 
relatively unchanged until 1995 when the building is no longer present. The original building 
foundation remains. but the above-grade structure has been removed. An access road connects 
the former building !~)cation northward to J Street. In 2005. ground scarring is visible \vhcre the 
former building was located. The 2005 aerial phot;)graph appears to show the building 
foundation to have been removed; ho\vever. light-toned material that appears to be concrete 
rubble remains visible in the northwest corner of the former building location.2 

Radionuclides of Concern: Based on the limited available information regarding the Building 
4353 operations. the radionuelides of concern cannot be defined for this facility based on actual 
building operations. Based on the single incident rep011 discussed above. it appears the building 
may have contained some quantities of activation corrosion products and l-IB. Based on 
information received from Boeing in January 20 II. activation products typically include Co-60. 
Mn-54. Ni-59. Ni-63. and Fe-55.3 All radionuclides of concern are included in the EPA August 
20 I 0 Final Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary of 
radionuclides of concern. 

Drainage Pathways: Based on a 1964 plot plan of the Building 4353 area, it appears the 
drainage pathways surrounding Building 4353 were along L Street, to the east, toward Area Ill. 
A 1978 aerial photograph shows a drainage channel to the east immediately north of the 
building.4

·
5 Currently. the surface water run-off from the former Building 4353 area flows to the 

southeast then east. into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4353 area is Class I because of the building's previous use, apparent radiological use, 
and incident report. 

1 Boeing Data Package, no document number. Septic and Leachjie/d Survey Data 011. 353. and 373. 
2 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
3 Rutherford. Phil. Email Correspondence to Craig Cooper (EPA). January 4, 20 II. 
4 Atomics International, Drawing 303-GEN-C-42, Santa Susana Facility Plot Plan, Sheet 8 of 14, 1964. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Recommended Locations for Soil/Sediment Sampling: Plate 1 and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4353 area. As 
discussed above. there were radiological incidents involving activation corrosion products at 
13uilding 4353 and documented evidence of radiological releases. Significant information is 
lacking regarding the demolition of Building 4353 and the building's associated septic tank and 
leach field. 

In addition. previous characterization studies for the Building 4353 area were focused on 
delineating the extent of contamination to standards that were applicable at the time. 
Additionally. characterization was not conducted to delineate the extent of contamination 
consistent with the DTSC/DOE December 20 I 0 AOC. Therefore. additional characterization is 
recommended for the Building 4353 area. This includes the following Building 4353 areas and 
appurtenances: 

• Sampling is recommended at the former Building 4353 footprint. An incident report 
dated July 29. 1960. indicated that an employee was exposed to 30% HB coolant fi·om 
which over 90 percent of the radioactivity had been removed. A survey of the inside of 
the hood containing the '"!mpurification Removal Loop" detected contamination of 194 
dpm/1 00 cm='. 1

=' Limited information regarding these type of operations has been 
located. 

• As indicated above. the building was connected to a 1.500-gallon septic tank and an 
associated 200-foot leach field located 50 feet directly cast of the northeast corner of the 
building. Sampling is recommended at the tormer leach field and septic tank locations3 

• The drainage channel located northeast of the Building 4353 area and drainage channels 
along K Street. Should radioactive materials have drained from facilities associated with 
Building 4353 to the east-southeast, residual contamination not consistent with the 
DTSC/DOE December 20 I 0 AOC may exist 

2.3.2 Parking Lot 4553 Area 

Site Description: The Parking Lot 4553 area comprises the parking lot near Buildings 4353 and 
4854, and the surrounding area. This area is located just north of L Street. This area is never 
identified as an established parking lot in any of the available industrial planning maps. The 
2005 HSA identified Parking Lot 4553 as a site investigation area, and as a result, it has been 
included in this TM. Figure 2.3.2a provides a current photograph. Drawings specific to Parking 
Lot 4553 could not be located. Plate I presents a summary of all identified features for this site. 

Building Features: There arc no building features to report tor Parking Lot 4553. There is 
limited information available to indicate when this parking lot was constructed. As indicated 
above, available industrial planning maps do not identify this area as an established parking lot. 

1 Atomics International, Internal Letter Re: Radiological Safety Incident Report, Building 353 Bay 3, August 31, 
1960. 
2 The location of Bay 3 within Building 4353 could not be determined based on available documents or facility 
drawings. The only available facility layout of Building 4353 is dated March 15, 1962, and does not identify any 
areas of the building as Bay 3. 
3 Boeing Data Package, no document number, Septic and Leachfield Survev Data 011. 353. and 373. 
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As a result it is uncertain whether this area was paved. The area identified by the 2005 liSA as 
Parking Lot 4553 is located between Building 4353. discussed above. and Building 4854. 
discussed below. 1 

Former Usc(s): Parking Lot 4553 appears to have been mainly used for its intended purpose of 
serving personnel working in Huildings 4353 and 4854.c 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated with operations 
at Parking Lot 4553 identified to date. 

Current Usc: Based on aerial photographs. the area comprising the former Parking Lot 4553 
area appears to be graded. An unpaved roadway extends from J Street and makes a loop around 
the former Building 4854 location.' 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Radiological surveys specific to Parking Lot 4553 have not been conducted: however. according 
to the Area IV Radiological Characterization Survey. the area \\as included in the survey 
conducted in 1994 and 1995. Also located in northern portion of survey block G 14 with 
Building 4353. the Parking Lot 4553 area ambient gamma survey results measured between 11.3 
and 17.0 ~tR/hr. The survey found background to be 15.6 pR/hr. and the acceptable limit was 
identified by Rocketdyne as being less than 5 ~tR/hr above background. Accordingly. survey 
results in the vicinity of the Parking Lot 4553 area were found to be below the then-acceptable 
limits.45 

Radiological Usc Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 
Aerial Photographs: In 1952. the area comprising the Parking Lot 4553 area is agricultural 
land. By 1957. the area has been developed and Building 4353 has been constructed. and a 
graded area is visible to the east of the building. In 1959. outside storage appears south of the 
Parking Lot 4553 area, south of L Street. The future location of Building 4854 is under 
constructions to the east of the parking lot. In 1965. tvvo unidentified linear structures are visible 
to the north of the Parking Lot 4553 area. In 1967, the 1\\ o linear structures arc no longer 
present, and a parking area appears to have been constructed south of L Street: however this is 
not confirmed in industrial planning maps. The site remains relatively unchanged in 1972. In 
1978, a newly defined drainage channel appears to be present north of the Parking Lot 4553 area. 
The drainage channel is no longer obvious in 1980 aerial photographs and the Parking Lot 4553 
appears to becoming vegetated. The site remains relatively unchanged until 1995 when Building 
4353 is no longer present. An access road connects the former building and parking lot areas 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment a/Area IV Santa Susana Field 
Laboratory, Ventura Coun(y, California, Volume 2 Area IV Site Summaries, May 2005. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
4 

Rocketdyne Document A4CM-ZR-OOII, Rev. A, Area IV Radiological Characterization Survey, August 15, 1996. 
5 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteriafor Remediation ofRadiological 
Facili(v atthe SSFL, February 18, 1999. 
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northward to J Street. In 2005. ground scarring is visible where Building 4353 and Parking Lot 
4553 '>Vere located. 1 

Radionuclides of Concern: None. 

Drainage Pathways: Based on a 1964 plot plan of the Building 4353 area. including the area 
identified in the 2005 liSA as Parking Lot 4553. it appears the drainage pathways surrounding 
this area were along L Street. to the east. toward Area Ill. A 1978 aerial photograph also shows 
a drainage channel to the cast immediately north ofthe Parking Lot 4553 area.c-' Currently. the 
surface water run-ofT from the former Building 4353 area drains to the southeast then cast. into 
Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification f(w the 
Parking Lot 4553 area is Class 3 because of the parking lots use for intended purposes and no 
evidence of any outside storage activities at or near Parking Lot 4553. 

Recommended Locations fot· Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference tiJr the following recommendations. 

Based on the available information. soil sampling is recommended in the Parking Lot 4553 area. 
As indicated above. there were no building features to report for Parking Lot 4553. Industrial 
planning maps do not show an established parking area in the vicinity. and as a result. it is 
uncertain whether this area \\as paved. 

In addition, there have been no previous characterization studies for the Parking Lot 4553 area. 
Therefore, additional characterization is recommended for the Parking Lot 4553 area. This 
includes the following areas and appurtenances: 

• The perimeter of the former Parking Lot 4553. including the drainage channel located 
northeast of the parking lot. Should radioactive materials have drained tl·om facilities 
associated with Building 4353 to the cast to the parking lot residual contamination not 
consistent with the DTSC/DOE December 20 l 0 AOC may exist along the northeast 
perimeter of the former Parking Lot 4553. 

2.3.3 Building 4854 Area 

Site Description: The Building 4854 area includes Building 4854 and the surrounding area. 
Building 4854, the radiation gauge test structure, was a single building owned by the U.S. Navy. 
It was located to the east of Building 4353, discussed above, just north of L Street along the Area 
IV eastern border. The building first appears in 1959 aerial photographs as a probable 
construction area and is visible in the 1962/1963 photos.4 Figure 2.3.3a provides a current 
photograph ofthe former building location and Figure 2.3.3b provides a plot plan of the building. 
To date, the research team has not located any drawings of the Building 4854 layout. 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Atomics International, Drawing 303-GEN-C-42, Santa Susana Facility Plot Plan, Sheet 8 of 14, 1964. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Building Features: Information regarding the features of Building 4854 could not be located in 
available documents. A 1969 plot plan shows the location ofthe building. but does not show any 
utility connections to or from the building (see Figure 2.3 .3 b ). 1 

Former Use(s): Based on industrial planning maps. Building 4854 was a U.S. Navy-mvned 
building. The building first appears in 1959 aerial photographs as a probable construction area 
and is visible in the 1962/1963 photos. The building remains visible through 1983 and appears 
to have been removed some time between 1983 and 1988. Industrial planning maps identil) the 
building as a radiation gauge test structure. According to the 2005 HSA. the building was used 
to test radiation fuel gauges. although it is unknown the source of this information. The building 
is referenced in numerous annual environmental monitoring reports as having included a thermo 
luminescent dosimeter (TLD) location. These are discussed below. 2·

3
·
4 

Information from Interviewees: None to date. 

Radiological Incident Reports: None f()und. 

Current Use: Based on aerial photographs. and as indicated above. the building appears to have 
been demolished sometime between 1983 and 1988. The former location of the Building 4854 
area is currently vegetated. 5 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): As 
indicated above. Building 4854 is referenced in numerous annual environmental monitoring 
reports as having included a TLD sampling location. In the 1973 annual environmental 
monitoring report, the TLD location for Building 4854 is identified as TLD-1 0 and appears to be 
located at the southeast corner of the building. By 1978. the TLD location was renumbered to 
TLD-6 and in 1985 was renumbered again to SS-6. 1976 is the first year that ambient radiation 
dosimetry data is presented in the available annual reports. The data presented in the annual 
reports initially included only the average dose rate for the year each quarterly measurement \Vas 
taken. Beginning in 1981, the annual reports included the data tor each quarter's measurements. 
A t' I ., bl TI D d . d . h bl b I 6 7 ~ q 10 II 12 I) 3-1 'i 6 7 summary o t 1e a vat a e ~ ata IS presente 111 t e ta e e ow. · · · · · · · ·- · · · · 

1 Atomics InternationaL Drawing 303-GEN-C-42, Santa Susana Facility Plot Plan, Sheet 8 of 14, 1964. 
2 Atomics International, Industrial Planning Map Nuclear Development Field Laboratories, May I 972. 
3 Sapere Consulting. Inc. and The Boeing Company. Historical Site As.1·cssmcnt of Area IV Santa Susana Field 
Lahoraton•, Ventura County, Ca/ij(mlia. Volume 2 Area IV Site Summaries. May 2005. 
4 U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 
5 U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 
6 Moore. J.D .. Environmental and Radioacth·e Effluent Monitoring Annual Report 1973, Undated. 
7 Rockwell InternationaL Document No. Al-76-2 I, Enriromnental Impact Assessment of"Operations at Atomics 
International Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 
8 Moore, J.D., Document No. Al-77-14, Atomics International Environmental Monitoring and Facility Effluent 
Annual Report 1976, Undated. 
9 Moore, J.D .. Document No. ESG-79-7, Energy Systems Group Environmental Monitoring and Facility £/fluent 
Annual Report 1978, April 1979. 
10 Moore, J.D., Document No. ESG-81-17, Energy Svstems Group Environmental Monitoring and F acilitv Effluent 
Annual Report 1980, May 27, 1981. 
11 Moore, J.D .. Document No. ESG-82-21, Energy Systems Group Environmental Monitoring and Facility Effluent 
Annual Report 1981, July 15, 1982. 
12 Moore, J.D., Document No. ESG-83-17, EnerK)J Systems Group Environmental Monitoring and Facility Effluent 
Annual Report 1982, June 1983. 
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Beginning in 1990. the SS-6 sampling station is identified as being at the northeast corner of 
Building 4353. As a result the results for the SS-6 ambient radiation dosimetry data after 1989 
arc presented above in Section 2.3.1. 

TLD-10/TLD-6/SS-6 (Building 4854) Ambient Radiation Dosimetry Data 

Year Quarterly Exposure (mR) 
Average Annual Equivalent Exposure at 

Dose Rate Exposure 1,000 feet above sea level 
1st znd 3rd 4th (mR/hr) (mR) mR 11Rihr 

1973* NR NR NR NR 0.012 NR 105 NR 
197~* NR NR NR NR 0.013 NR 114 "JR 
1975* NR NR NR NR 0011 NR <)(, \IR 
1976 NR NR \IR NR ().()10 NR X9 NR 
1978 NR NR NR NR 0.016 NR 140 NR 
19XO NR NR NR NR (l.OIX NR 158 NR 
1981 37 31 30 39 NR 137 NR I(, 

19X2 25 27 2X 28 \IR 108 NR 12 
19X3 26 27 29 26 1'\R 108 97 II 
198~ ** 3~ 22 22 NR 10~ 93 II 
1985 26 37 30 32 NR 125 II~ 13 
19X6 23 32 36 31 NR 122 Ill I \ 

1987*** 30 s~ 38 32 NR IS~ 1~3 16 
1988 25 19 29 21 NR 9~ 82 9 

1989**** )0 --' )0 __ , ~2 20 NR 108 NR 12.3 
N R- not reported 
*The data from the 1973. I 974. and I 975 dostmetf\ readtngs 11as not presented 111 annu<tl em tronmental monitonng reports. hut rather a I 976 
cnvm.1nmcntal 1111pact assessment. 
**Dosimt:tl'-r \\'as m1ssing and annual C\posurc based on data Cor three quarters 
***Accordtng to the \987 report, the TLD e'Oposure data was htgher than expected dunng the second. third, and fourth quarters for the on-stte 
and the off-site dosimeters. No spcciftc causes 11cre tdcntilicd and hecause the htgher results were noted for the on- and oll~slle dostmeters. the 
report annhuted the \alues to "an mtermJttt.·nt b1as 111 the dos1meter readout Instrumentation"' 
****Similar to the results in 1987. the \9X9 report indicated the TLD e'posure data \\"as htgher than e'Opcctcd during the tlmd quarter of \989 \(Jr 

hoth on- and oiT-stte locations. 

Based on the annual environmental reports. the TLD data was used to compare the radiation dose 
rates and equivalent annual doses monitored at the SSFL with three widely separated off-site 
locations. The data included ''the natural background radiation component which exists as a 
consequence of cosmic radiation, radionuclides in the soil. and radon and thoron in the 
atmosphere. in addition to radiation fallout from nuclear weapons tests." According to the 1978 
report, this level ranged yearly from approximately I 00 to 150 mrem/year locally. For the 
available data presented in the annual reports. the reports summarized that there \Vere "no 

1 Moore, J.D., Document No.ESG-84-9, Enerf!Y Svstems Croup Em·ironmental Monitoring and Facility Effluent 
Annual Report1983, March 1984. 
2 Moore. J.D .• Document No. RI/RD85-123, Rocketdvne Di1·ision Em·ironmental Monitoring and Facilitr Effluent 
Annual Report 1984, March 1985. 
' Moore. J.D .. Document No. RI/RD86-140, Rocketdvne Division Em·ironmental Monitoring and Facility Effluent 
Annual Report 1985, April 1986. 
-1 Moore, J.D .• Document No. RI/RD87-133, Rocketdvne Di1·ision Environmental Monitoring and Facilitv Effluent 
Annual Report 1986, March 1987. 
5 Moore, J.D .• Document No. RIIRD88-144, Rocketdvne Division Environmental Monitoring and Facilitv Effluent 
Annual Report 1987. March 1988. 
6 Moore, J.D., Document No. RI/RD89-139, Rocketdvne Division Em·ironmental Monitoring and Facilitv Effluent 
Annual Report 1988, May 1989. 
7 Moore, J.D., Document No. RI/RD90-132, Rocketdvne Division Environmental Monitoring and Facilitv Effluent 
Annual Report 1989, May 1990. 
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measurcable radiation doses to the general population or to individuals 111 uncontrolled areas" 
resulting from operations in Area IV. 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photogt·aphs: In I 952. the area comprising the future Building 4854 area is agricultural 
land. By 1957. the area has been developed and Building 4353 has been constructed to the west 
of the future Building 4854 location. In 1959. outside storage appears south of Building 4854 
south of L Street. The future location of Building 4854 is under constructions. The outside 
storage smtth of L Street is no longer' isiblc in 1962. B) 1965. two small linear structures are 
located north of the build in~. The site remain'> relative!) unchanged in 1972. In 1978. a newly 
defined drainage channel appears to be present north of th~ Building 4854 area and appears to 
1low southeast towad Area Ill. The drainage channel i~ no longer obvious in 1980 aerial 
photographs and tbc immediate area ~urrounding the bui!di:;gs appears to becoming vegetated. 
A ground scar is vi~ i hie at the nortlm est corner of the build in g. In I 983 the site appears to be 
less active as a result of increased vegetation surrounding the area and by 1988 the building is no 
longer visible. In 1988. directly cast of the f()rmer buildin::!. in Area I II. a large area of medium
toned mounded material is visible. Similar medium-toned mounded material is visible south of 
the Building 4854 area along the Area IV and Area III border. In 2005 the area is most vegetated 
with a ground scar showing the former location'> of both Building 4854 and 4353. 1 

Radionuclidcs of Concern: Given the limited information available regarding the operations of 
this building. there are no radionuclides of concern associated \\ith the Building 4854 building 
operations. However. it is likely that numerous gauges and other instruments possibly 
containing radium dials were used at this building. 

Drainage Pathways: Aerial photographs show the presence of at least two drainage channels at 
or near Building 4854. One drainage channel extends from the southeast corner of the building 
to the southeast and into Area II I. Another drainage channel. clearly visible in 1978 aerial 
photographs extends past Building 4854 fi·om the nortlm est to the southeast into Area II I. A 
2007 site map identifies two drainage channels in this approximate area as "Drainage 6." 23 

Currently. only the drainage that extended from the southeast corner of the building in present. 
Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4854 area is Class 2 because of the unknown nature of the operations conducted in 
Building 4854 by the U.S. Navy. and because ofthe building's close proximity to Building 4353. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4854 area. 
Significant information is lacking regarding the operations of Building 4854. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 2010. 
1 Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facility Investigation Report. Santa 
Susana Field Laboratory, Ventura Countv. California. Volume I- Text. Tables. and Figures. September 2007. pp. 
2-6- 2-8. 
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In addition. there have been no previous characterization studies f(Jr the Building 4854 area. 
Therefore. additional characterization is recommended for the Building 4854 area. This includes 
the following Building 4854 areas and appurtenances: 

• The former Building 4854 footprint. As indicated above. Building 4854 was a U.S. 
Nav.y-owncd building. The building first appears in 1959 aerial photographs as a 
probable construction area and is visible in the 1962/1963 photos. The building remains 
visible through 1983 and appears to have been removed some time bct\\Ccn 1983 and 
1988. 

• The drainage channel located southeast of the Building 4854 area along L Street. Should 
the building have been involved with the usc or storage of radioactive materials and the 
radioactive materials drained from the building to the southeast. residual contamination 
not consistent with the DTSC /DOE December 20 I 0 AOC may exist along these drainage 
channels. The storage and usc of radioactive materials in Building 4854 could not be 
determined ti·om available historical documents. 

2.3.4 Building 4363 Area 

Site Description: The Building 4363 area includes Building 4363. parking lot 4573 ( 1981 to 
1992). and the surrounding area just north of L Street and cast of 24th Street. Building 4363 was 
constructed between October 1957 and January 1958. and was located in an area identified in 
plot plans as the ''SElT area." 1 The building was a 1.400-square loot structure \\ith Jour work 
bays. Figures 2.4.5a through 2.4.5f provide a current photograph and the best available building
specific drawing(s) that the research team could lind. Plate I presents a summary of all 
identilied features for this site. 

Building Features: Building 4363 was a 1.400-square-foot structure with four work bays (240 
square feet each) placed side by side, a rest room, a small utility room, and an "experimental 
neutron physics'' room on the eastern half of the building. Each bay had double-door access at 
both the front and back ends of the rooms, and measured approximately 240 square feet. 
Concrete walls separated the bays with no direct access from one bay to the other. The north and 
south walls were sheet metal with partial wall panels on the inside wall surfaces. The roof was 
constructed from composition panels with asphalt base topping. The building sat on a concrete 
foundation that extended around the building to form a perimeter walkway and loading dock. 
Building 4363 had an associated leach Jield measuring I 00 by 4 by 3 feet with a septic tank 
capacity of 1.500 gallons.23

A.5 

According to a 1964 plot plan, the northeast corner of the building was connected to a 6-inch 
vitrified clay sanitary sewer pipe. The building received water through a 6-inch pipe and also 
provided water to Building 4375.c' Prior to this connection to the sanitary sewer syst~m. 

1 Atomics InternationaL Facilities and Data Department, Progress Report Fiscal Year 195 and Forecast Fiscal Year 
1958, January 1958. 
2 Rocketdyne Report, 363-AR-000 I, Decontamination and Decommissioning of' Building T363, September 25, 1997. 
3 Atomics International, Drawing 303-363-A3, Floor Plans & Details, Building 363 Remodel, Date illegible. 
4 Atomics International, Drawing 303-363-P3, Water Line Location -Bldg 363 Fire Protection Modification, 
October 7, 1957. 
5 Rocketdyne, Report No. SSW A-ZR-0002, Final Radiological Survey Report/or Building T363, June 21, 1996. 
6 Atomics International, Drawing 303-GEN-C-42, Santa Susana Facility Plot Plan, Sheet 8 of 14, 1964. 
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Building 4363 had an associated leach field to the north of the building. The Building 4363 
leach field had an associated sampling location in the 1992 environmental monitoring program 
plan. which identified the leach field as a RCRA area of concern location. 1 

Former Usc(s): Limited operational information t(x Building 4363 has been located. 
According to a 1957 and 1958 progress report. the facility was referred to as a mechanical 
component development and counting room and vvas designed to provide Jield test faci I itics for 
the perf(mnance of OMR mechanical component development tests.c Numerous documents 
indicate that Building 4363 was transferred from the Rockctdync Division to the Atomics 
International between 1956 and 1957 to support expansion of the Atomics International activities 
at the SSFL. It is unknown how Rockctdync utilized the building prior to the transfer to Atomics 
International: however. 1957 dravvings appear to shovv the building vvas modified prior to 
Atomics International usc of the building. The modification included the addition of parking to 
the cast ofthe building. and a modification to the building's drainage system. 

A .June 24. 1960. Atomics International technical data record indicated that a Piqua heat transfer 
loop was located at Building 4363 to obtain data on the heat transfer characteristics of organic 
fluids over a wide range of Reynolds and Prandtl numbers l~'r various fuel elements and fuel 
clement surface con figurations. The m<~jor components of the luop inc I udcd :3 

1. A drain tank for holding the test coolant 
2. A centrifugal pump for circulating the test coolant capable of producing a flow rate of 150 GPM 

against a 120 foot head 
3. 3-inch carbon steel pipe with ring joint !lange connections 

4. A 10 K W immersion heater 
5. A turbine flow meter to measure coolant !low rate 

6. Various test section configurations 
7. A surge tank for maintaining system pressure by the admission of nitrogen gas 

8. An air cooled Dowthenn heat exchanger to remove the l~eat generated in the test section. 

controlling bulk temperature 
9. ln-iine filters containing elements of 2 to 12 micron. 10 to 25 micron. and 70 microns in size 

I 0. A 60 K VA. a.c .. poer shourcc for heating the fuel clement heater sections. 

In addition. a 1969 as-built electrical wiring construction drawing noted the presence of an OM R 
heat transfer loop within Building 4363.4 

In September 1994, R..J. Tuttle conducted a study of the possible source of radioactive 
contamination in Bay 4 of Building 4363. In the study, Mr. Tuttle summarized surveys from 
1992 and 1993 that showed spotty contamination within Bay 4 in Building 4363 consisting of 
Cs-137, uranium, and Sr-90. Mr. Tuttle reviewed the survey information, and site records to 
attempt to determine the possible source of the contamination. According to Mr. Tuttle. the 
Mechanical Component Development and Counting Building was used for sodium systems 111 

1 Rocketdyne, Report ER-AN-0006, Em·ironrnental Monitoring Program Plan. Santa Susana Field Laboratory, 
A rea IV, September 30. 1992. 
2 Atomics International, Facilities and Data Department, Progress Report Fiscal Year 195 and Forecast Fiscal Year 
1958, January 1958. 
3 Huber, D.A .. Atomics International Technical Data Record, Admnced OMR. Convective Heat Transfer. June 24, 
1960. 
4 Atomics International Drawing No. 303-363-E6, Electrical Plan- OMR Heat Trans. Loop- Bldg 363, Santa 
Susana, February I 7, 1969. 
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support of the Sodium Reactor Experiment (SRE) from before 1959 until 1963. Mr. Tuttle 
summarized that the ··counting" pat1 in the name or the building may have ""referred to a 
radioactivity counting room" that may have been moved from the Engineering Test Building 
Annex in 1957. According to Mr. Tuttle: 1 

My suspicion is that some work was done on a valve or pump that contained some small 
amount of the directly contaminated sodium coolant in 1962, based on dosimetry of two 
people assigned to that building. The total amount of activity in the measured 
contamination spots at present is about 0.1 ~tCi. or about 0.2 ~tCi in 1962. If this were 
inside a valve or pump. it would not have been detected by a portable instrument survey 
at the time. 

A review of the termination of film badges led Mr. Tuttle to believe that the building \\as no 
longer active ""much afler 1963." Since 1963. Mr. Tuttle surmised that Building 4363 had been 
used primarily for storage.2 

However. historical documents appear to indicate that operations involving radioactive materials 
may have continued beyond 1963 in Building 4363. According to an Atomics International 
internal letter. on May 3. 1965, Building 4363 received .. three moderator can samples" fl·om the 
SRE to be ""potted." According to the letter, one of the samples had a beta gamma dose rate of 
17.0 rad/hr. and a gamma dose rate of 3.0 r/hr. and, as a result. should not be handled at Building 
4363. The letter stated that the samples \\ere \varmer than any others that had been handled in 
Building 4363 in .. quite a while." and ··contamination during polishing may be more of a 
problem:·3 As a follow up to this letter. a June 3. 1965. Atomics International internal letter 
provided that materials that have a surface gamma dose rate of 200 mr/hr or less gamma. and 2 
rad/hr or less beta gamma, could be handled in Building 4363 with no special precautions. The 
letter further stated that ""no materials will be handled in Building 363 if the surface dose rates 
exceed I r/hr (gamma) or I 0 rad/hr (beta gamma).4 Additional information regarding the nature 
or duration of these operations in Building 4363 could not be located in the documents obtained 
to date. 

A July 1965 nuclear operations technical progress report indicated that tests designed to detect 
possible vibration in a simulated bundle of fuel rods was conducted in the hydraulic test loop in 
Building 4363. The experiments used ··specially designed conductivity cells as vibration . ~.::; sensors. · 

In April 1992, during the removal of materials being stored in Building 4363. Rocketdyne 
personnel found fixed beta contamination in Bay 4 of the building. Rocketdyne performed a 
more detailed radiological survey of Building 4363 in April 1993, confirming the presence of 
contamination in Bay 4. In May 1995. Rocketdyne completed a radiological assessment report 

1 Tuttle. R.J., Internal Letter Re: Study of Possible Source of Radioactive Contamination in T363, September 9. 
1994. 
2 Tuttle, R.J .. Internal Letter Re: Study of Possible Source of Radioactive Contamination in T363, September 9, 
1994. 
3 Tschaeche, A.N .. Internal Letter Re: Dose Rates from Moderator Can Samples from SRE at Building 363, May 5. 
1965. 
4 Tschaeche, A.N., Internal Letter Re: Dose Rates for Handling Materials in Building 363, June 3, 1965. 
5 Henock, W. W ., Nuclear Operations Department Technical Progress Report July 1965, August 26, 1965. 
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and D&D plan f(x the building. 1 The D&D plan described the work plan required to 
decontamination and decommission Bay 4 of Building 4363 in order to release Building 4363 for 
demolition and removal from the SSFL. These D&D activities included those associated with 
the removal of electrical conduit and \\ire. light fixtures. piping systems. ventilation systems and 
ducting. wall paneling. and paint and concrete surfaces.2 

The 1995 annual site environmental report indicated that Rocketdyne completed D&D activities 
at Building 4363 in 1995.3 A decontamination effort \\as conducted in 1995.4 This included 
the decontamination of Bay 4. including the removal of fixtures. plumbing and dueling. and 
decontamination of surfaces within the building. According to the D&D plan. previous 
radiological surveys f(mnd loose and fixed radiological contamination on the walls of Bay 4. As 
a result. contamination was believed to also be present under the paint. Accordingly. the paint 
was to be removed and the surfaces decontaminated. as necessary.' 

According to the 2005 HSA. Building 4363 \\as demolished in 200 I and the sanitary leach field 
system was removed in 2002.6 The demolition report for Building 4363 has not yet been 
obtained: however. a 2000 and 200 I addendum to the demolition contract for Huilding 43(13. 
indicated that the demolition of the building included the unearthing and removal of 
approximately 90 feet of6-inch sanitary sewer line. located on the northeast side ofthe building. 
to the cleanout port adjacent to Building 4363. The drain run was to be capped with concrete 
leaving the clcanout functional. 7 8 And similar to the demolition described above in a December 
2000 work plan lc1r Building 4353, the concrete \\ails of Building 4363 were to be removed and 
resized by an excavator. The work plan did not indicate the requirement for any surveys during 
the removal process. The only requirements were for the usc of water mist to mitigate any lead 
dust from becoming airborne." 

Information from Interviewees: There have been no intervic\\ s conducted recently relating to 
the operations of Building 4363. Boeing documents included handwritten notes by an unknown 
author. however, that indicated a former employee recalled that SNAP components were stored 
in Building 4363. The employee also recalled that one of the middle rooms was set up as a lab, 
maybe with a fume hood. 10 

Radiological Incident Reports: A review of documented incident reports at the SSFL did not 
locate any incidents at Building 4363. However, according to the 1994 Area IV Radiological 
Characterization Plan, a small explosion occurred in the building in the late 1960s that resulted in 
the spread of low-level radioactive contamination throughout one room of the building. The plan 

1 Rocketdyne. Report No. SSWA-ZR-0002, Final Radiological Sun·ev Report/or Building 7163, June 21. 1996. 
c Pendleberry, S., ETEC Document No. SSWA-AN-0005, D&D Planfor Building 363, May 12, 1995. 
1 Rockwell InternationaL Report No. Rl/RD96-140, Annual Site Em·ironmental Report Santa Susana Field 
Laboratory and DeSoto Sites I995, Date Unknown. 
4 Rocketdyne Report, 363-AR-000 I, Decontamination and Decommissioning of Building T363. September 25, 1997. 
5 Rocketdyne, Report No. 363-SP-0001, Decontamination Procedure for Bav Four, Building 363, May 8, 1995. 
"Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv, California, Volume 2 Area IV Site Summaries, May 2005. Citing an August 12, 
2003. personnel interview with Dan Trippeda. 
7 Boeing, Specification Buildings 4363, 4375, and 487 3 Addendum to Demolition Contract, November 15, 2000. 
8 Boeing, Specification Buildings 4363. 4375, and 4873 Addendum to Demolition Contract, September 4, 2001. 
9 Schleck, Lennie, Lead Work Planj(Jr Construction Project, Project Title B4363 & 4353 Demolition. December 8, 
2000. 
10 Unknown Author, Notes Re: T363, April 6, 1992. 
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stated that the building was decontaminated and returned to normal usc. 1 The survey plan docs 
not provide a reference for this incident. An August 6. 1965. health and safety section monthly 
progress report indicated that a small sodium-water explosion occurred on July 26. 1965. in a 
hood in l~uilding 4363 that resulted in the spread of radioactive contamination to the laboratory 
in the building. The maximum level of contamination was reported to have been· 50.000 
dpm/1 00 em:' beta-gamma.:' An August I 0. 1965. Atomics International internal letter also 
makes reference to the incident. indicating that Room I 06 of Building 4363 had to be 
decontaminated. According to the letter. the room was decontaminated to a general average 
level of approximately 200 dpm/ I 00 em:' with the exception of .. certain items" that had surface 
and internal contamination levels of approximately 8.000 dpm/1 00 cm:> and radiation levels of 
bet\veen 5 and 15 mrad/hr. During decontamination. according to the letter. the sink. hood, 
exhaust Em. and duct work were removed and prepared tor disposal. As a result of the radiation 
and contamination levels. Room I 06 in Building 4363 was reclassified as a .. red tag area.'' 3 No 
1965-era building drawings that refer to any of the rooms in Building 4363 as Room I 06 were 
located: however. drawings do show the presence of an .. experimental neutron physics" room. 
The purpose of the .. experimental neutron physics" room could not be determined from available 
historical infi.mnation. 

Current Usc: The California Department of Health Service (DHS) released the facility lt)r 
unrestricted usc July 9. 1998.4 The building was demolished in 200 I and the sanitary leach field 
was removed in 2002.5 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
According to the 1973 annual report for environmental and radioactive eflluent monitoring, 
Building 4363 was part ofthe sample station monitoring program for soil and vegetation (SV-5), 
as well as for process water (W -II) and air (A-9), through 1989. The 1973 report, or any 
subsequent reports. did not include analytical data for each of these sampling stations, but 
provided averages tor the entire sitc.6 In 1983. a thermo luminescent dosimeter location (TLD-
7). later referred to as SS-7. was added on the north side of Building 4363 to the sampling 
stations. The results of this quarterly data arc presented in the annual environmental monitoring 
and facility effluent reports from 1983 through 1997. 7
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1 Rocketdyne, Report A4CM-AN-003, Rev. A, Radiological Characterization Plan. March 30, 1994. 
2 Lang, J.C.. Atomics International Internal Letter Re: Health and Safety Section Monthly Progress Report~ Period 
Ending August 4. 1965. August 6. 1965. 
1 Young, L.N .. Internal Letter Re: Reclassification of Room 106, Building 363. August 10. 1965. 
~ Wesley, David, DHS/RHB, Untitled Letter Re: Release of Building 363, July 9, 1998. 
5 Sapere Consulting. Inc. and The Boeing Company. llistorical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005. Citing an August 12, 
2003, personnel interview with Dan Trippeda. 
''Moore. J.D .. Em·ironmclllal and Radioactil·e Effluent Monitoring Annual Report 1973. Undated. 
7 Rockwell InternationaL Report No. ESG-84-9. EnFironmental Monitoring and Facilitv t[fluelll Annual Report 
/983, March 1984. 
8 Rockwell International, Report No. RI/RD85-123, Em•ironmental Monitoring and Facilitv Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1984, March 1985. 
" Rockwell International, Report No. RI/RD86-140, Environmental Monitoring and Facilitv Effluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites /985,April 1986. 
10 Rockwell InternationaL Report No. Rl/RD87-133, Environmental Monitoring and Facility Effluent Annual Report 
DeSoto and Santa Susana Field Lahoratorie.1· Sites /986, March 1987. 
11 Rockwell International, Report No. RI/RD88-144. Environmental Monitoring and Facilitv !:[fluent Annual Report 
DeSoto and Santa Susana Field Laboratories Sites 1987, March 1988. 
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TLD-7 /SS-7 (Building 4363) Ambient Radiation Dosimetry Data 

-- --- --

Quarterly Exposure (mR) Annual 
Equivalent Exposure at 

Year 
Exposure (mR) 

1,000 feet above sea level 
l st 2nd 3rd 4'" mR ~-tRfhr 

1983 38 34 35 29 136 124 11 

1984 35 3 I 39 21 126 114 12 
1985 19 36 26 29 110 98 II 
1986 Yl 29 ,, ,, 

117 105 12 -- _)_) _)_) 

1987 '' 41 58 30 151 139 I(, --
1988 27 14 3 I 14 86 82 10 
1989 28 15 35 13 91 NLR NLR 
1990 15 10 10 15 50 NLR NLR 
1991 20 J5 30 10 95 NLR J\LR 
1992 10 10 30 10 60 NLR 1'\LR 
1993 20 20 10 I() 60 NLR NLR 
1994 33 33 

, , 
33 132 NLR NLR _)_) 

1995 46 4(J 44 50 186 ~LR NLR 
1996 26 26 25 30 107 ~LR NLR 
1997 28 28 25 ,, _.., 104 ~LR NLR 

--
NLR ~no longer rcpor1L'd 

A chronology of all remaining available radiological investigations at this building is as follows: 

• The June 1996 final radiological survey report for Building 4363 provided a summary of 
previously conducted radiological surveys. According to the report, in April 1992. stored 
equipment was removed from Bay 4 of Building 4363 and fixed beta contamination was 
detected on the floor. A more comprehensive survey conducted in April 1993 detected 
additional radioactive contamination on the west wall and overhead horizontal surfaces in 
Bay 4. including. but not limited to ducting. piping and light fixtures. Gamma 
spectrometry results of wall scraping indicated the presence of Cs-13 7 and low 
enrichment uranium (2.75%). and ""presumed Sr-90 activity:· According to Rocketdyne, 
these results indicated that the activity resulted from work being performed on 

1 Rockwell International, Report No. RI/RD89- I 39. Em·ironmentalllfonitoring and Facilitv tjfluent Annual Report 
De Solo and Santa Susana Field Laboratories Sites 1988, May 1989. 
:Rockwell International. Report No. RI/RD90-132, Em·ironmcntal Monitoring and Facility 1:jfluent Annual Report 
De Solo and Santa Susana Field Lahoratorics Sites 1989. May I 990. 
l Rockwell International. Report No. RIIRD9 I -I 36, Em·ironmental Monitoring Annual Report Santa Susana Field 
Lahoratorv. De Solo, and Canoga Sites 1990, June 20, 1991. 
~Rockwell International. Report No. RI/RD92- I 38, Em·ironmental Monitoring Annual Report Santa Susana Field 
Lahoratorv and De Solo Sites 1991, September 30, 1992. 
5 Rockwell International, Report No. RI/RD93-125, En1·ironmental Monitoring Annual Report Santa Susana Field 
Lahoratorv and DeSoto Sites 1992, December 14. 1993. 
6 Rockweil International, Report No. RIIRD94- I 26, Annual Site En1'ironmental Report Santa Susana Field 
Lahoratorv and DeSoto Sites 1993. October 21, 1994. 
7 Rock wei! International, Report No. RIIRD95- I 53, Annual Site Environmental Report Santa Susana Field 
Lahoratory and DeSoto Sites 1994. September 30, I 995. 
8 Rockwell International, Report No. RIIRD96- I 40, Annual Site Environmental Report Santa Susana Field 
Laboratorv and DeSoto Sites 1995, Date Unknown. 
9 Boeing, Report No. RD97- I 34, Rocketdvnc Propulsion & Power DOE Operations Annual Site Environmental
Report 1996, November I 0, I 997. 
10 Boeing, Report No. A4CM-ZR-0012, Rocketdyne Propulsion & Power DOE Operations Annual Site 
Environmental Report 1997, November 23, 1998. 
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components containing contaminated sodium from the SRE. Detectable activity on the 
floor area in April 1993 ranged fi·om 25.000 to 142.000 dpm/100 cm2 beta and hot spots 
on the west \vall ranged fi-tm1 25.000 to 730.000 dpm/l 00 cm2 beta. Contamination on 
overhead horizontal surfaces (piping. ducts light fixtures. etc.) ranged fl·om 7.300 to 
33.000 dpm/1 00 cm2 beta. According to Rocketdync. the remaining portions of Building 
4363 were not surveyed "'because process knowledge at that time did not indicate that 
con tam ina ted materials were worked on or transported into other parts of the build in g."' 1 

The June 1996 report did not indicate whether any building controls were initiated 
following the April 1993 survey and the decontamination activities in July 1995. 

• Prior to the decontamination of Bay 4. Rockwell performed a radiological assessment of 
"'the known and suspect'' radiologically contaminated areas and components in Bay 4 of 
Building 4363. The assessment revealed both fixed and removable contamination on the 
walls. fire sprinkler piping. ducting. phone wires. north door handle and ceiling trusses 
inside bay four. Contamination ranged fl·om I 00 dpmll 00 cm2 on the west wall to 4.000 
dpm/100 cm2 in fi·ont of the north \\all door. One smear location on the vent supply 
measured 42.000 dpm/ I 00 cm2

.
2 

• Following a decontamination effort. Rockctdyne performed a final radiological survey 
f()r all of Building 4363 and the surrounding area in 1995. The entire area was divided 
into two sample lots and was surveyed for total and removable alpha and beta 
contamination. and ambient gamma. Sample Lot I comprised Bay 4. and Sample Lot 2 
comprised Bays I. 2. and 3. and the outside areas surrounding the building. 

Rockctdyne established the total and removable alpha and beta limits to be 5.000 and 
1.000 dpm/l 00 cm2

• respectively. The ambient gamma limit was < 5 ~tR/hr above 
background with the average background exposure rate having been established to be 
13.1 ~R/hr. According to the report. the background exposure rates were measured 
·'near" Building 4363: however. the report does not provide additional information to 
indicate where the measurement was taken. Rocketdyne reported the maximum total 
alpha measurements of Lot I and Lot 2 were 7.32 and 23.9 dpm!IOO cm2 respectively. 
The maximum removable alpha of Lot I and Lot 2 were 4.68 and 6.88 dpm/100 cm2

• 

respectively. The maximum total beta measured was 263 and 805 dpm/1 00 cm2 for Lots 
I and 2. respectively. Lots I and 2 maximum removable beta measurements were 29.9 
and 28.7 dpm/1 00 en/. respectively. The maximum ambient gamma at Lot 2 was 1.31 
~tR/hr above background. Rocketdyne summarized that "'all tests for surface 
contamination showed that the faci I ity l was] suitable for release without radiological 
restrictions."·' 

• During the 1996 Area IV Radiological Characterization Survey. soil and water samples 
were collected and analyzed as part of the Area IV radiological characterization. 
Randomly selected, two soil samples were taken in the vicinity of Building 4363. 
According to the report, none of the measurements were distinguishable from background 
and all the measurements were below the acceptable concentration levels established by 
Boeing in the 1998 approved site-wide release criteria for remediation of radiological 

1 Rocketdyne, Report No. SSWA-ZR-0002, Final Radiological Survey Report/or Building T363, June 21, 1996. 
2 Waite, P., Internal Letter Re: Radiological Assessment of Building 363, Bay Four, May II, 1995. 
3 Rocketdyne, Report No. SSWA-ZR-0002, Final Radiological Survey Reportfor Building T363, June 21, I 996. 
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facilities. Additionally. the ambient gamma survey results in the vicinity of Building 
4363 measured 11.8 flR/hr on the cast side of the building and 15.4 flR/hr on the 
northwest corner of the concrete pad surrounding Building 4363. 1 

• ORISE performed an independent verification survey of Building 4363 during the period 
of July 29. thru July 31. 1996. Surface scans for alpha. beta. and gamma activity and 
direct measurements for total alpha and total beta activity were perf()rmed on I 00 percent 
of floor and lower wall surfaces. and five percent of upper surfaces using Nal 
scintillation. gas proportional. and/or ZnS detectors. Direct measurement for total alpha 
and total beta activity were perf(mncd at 36 randomly selected floor. lov\er wall. and 
upper surface locations. ORISE used the 1996 Rockwell-determined average interior 
background exposure rate of 13 flR/hr for building exposure rate comparisons. 

In addition to the interior of the building. ORISE a!<>o perfl.m11ed a verification survey of 
the loading dock and concrete slab located on the north. south. and west sides of Building 
4363. Surface scans of exterior areas ft)r alpha. beta. and gamma activity were performed 
using Nal scintillation and gas proportional dctecL)rs. Direct measurement for total alpha 
and total beta activity were also performed at ten randomly selected locations. 

According to the ORJSE findings. surl~1cc scans or the interior of the building identi1ied 
one area of total maximum direct beta radiation on the north door of Bay 4. but all other 
areas were within the range of .. ambient site background." The total activity levels in the 
building ranges from less than 34 to 61 dpm/1 00 cm2 and less than 230 to 4.600 dpm/1 00 
cm2 for alpha and beta. respective!). The !-square meter average activity surrounding 
the location of the maximum direct beta radiation was 420 dpm/1 00 cm2

. The removable 
activity levels were less than 9 dpm/ I 00 cm2 for gross alpha and less than 15 dpm/ I 00 
cm2 for gross beta. The site exposure rates measured ranged from I 0 to 13 flR/hr. 2 

Surface scans of the exterior of the building identilied one area of elevated direct beta 
radiation on the concrete slab adjacent to the north door of Bay 4. The total activity 
levels of exterior surfaces ranged from less than 34 to II 0 dpm/1 00 cm2 and 330 to 6.200 
dpm/ I 00 cm2 for alpha and beta. respectively. The !-square meter average activity level 
was 79 dpm/1 00 cm2 for alpha and 1.300 dpm/ I 00 cm2 for beta in the area of elevated 
direct radiation identified outside of Bay 4. The removable activity levels were less than 
9 dpm/1 00 cm2 for gross alpha and less than 15 dpm/1 00 cm2 for gross beta.3 

Acceptable contamination limits and gamma exposure rates for releasing a facility for 
unrestricted use are prescribed in the DOE. the NRC. and the State of California guidelines. 
The lowest, most conservative limits were chosen from these guidelines and incorporated 
into the final survey criteria for Building 4024. The surface contamination limits for alpha 
and beta were excerpted from DOE Order 5400.5 and NRC Regulatory Guide 1.86 (see Table 
below). The ambient gamma exposure rate limits at I meter were excerpted from an NRC 

1 Rocketdyne, Report No. A4CM-ZR-OO II, Area IV Radiological Characterization Survcv Final Repurt, August 
15, 1996. 
2 ORISE Document, no document number, ''Verification Survey of Building T363, SSFL, Rockwell International, 
Ventura County, California," Vitkus, T. J., and J. R. Morton, October 1996. 
1 ORISE Document, no document number, "Verification Survey of Building T363, SSFL, Rockwell International, 
Ventura County, California," Vitkus, T. J., and J. R. Morton, October 1996. 
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Dismantling Order because at 5 micro roentgens per hour (~tR/hr) it was more conservative 
than the DOE value of 20 ~tR/hr. and more consistent \\ith as low as reasonably achievable 

. . I I pnnc1p es. 

Surface Contamination Guidelines from DOE Order 5400.5 (1990 and 1993) 

Allowable Total Residual Surface Contamination (dpm/100 cm1
) 

Radionuclides Avet·aoe Maximum Removable 
LJ-Natural, Lj-235. LJ-238. and associated decay 5.000a 15.000a I,OOOu. 
products 

Beta-gamma emitters (radionuclides with decay 5.000[3-y 15.000p-y I.OOOfl-y 
modes other than alpha emission or spontaneous 
fission) except Sr-90 and others noted above 

External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that has no radiological 
restriction on its use shall not exceed the background level by more than 20 pR/h. 

Solllce US Depmtment ol IJ1tf!2' Order ).j()() ). Radratronl'rntectron of the l'uhlrc and the l:nvrronmenL I ebruaC\ ~- 1990. p IV-h. 'md 
ChangL' 2, Januaf\ JL)')3 

• DHS also performed a verification survey of Building 4363 on July 30. 1996. According 
to the survey report. the survey results and the laboratory analysis results of the wipe 
samples in Building 4363. the building met the requirements of DECON-1 for release 
without radiological restriction. The DHS performed a general survey with ·'Ludlum 
model 19 Micro R meters .. in an open field area surrounding the Building 4363 structure. 
The report indicated that dose rate measurements ranged from II pR/hr to 15 pR/hr in 
the open field. as well as within the building structure. The State team also performed 
contact measurements at fifteen locations within the structure with a concentration in Bay 
4. The background measurement for the concrete slab in the interior of the building was 
taken at the northwest corner of the building slab. and was consistent with the 
background measurements taken by Rockctdync personnel. The background 
measurement established an average reading of I 0 pR/hr. The results of the contact 
survey measurements within the building ranged from 8 to 12 pR/hr. with the highest 
measurement being in Bay 4. 

DHS summarized the results to be less than twice background f()r the surrounding area. 
and the interior of Building 4363. And. as indicated above. the results of the contact 
measurements had activity levels below the acceptable surface contamination levels listed 
in DECON-1.2 

• Tetra Tech EM Inc. (Tetra Tech). under contract with EPA, conducted an oversight 
verification and confirmation radiological survey in 2000 to perform independent 
measurements of areas not previously surveys, perform measurements of areas previously 
surveyed to establish comparability of survey methods and results. and to perform biased 
sampling of surfaces and areas that may retain radioactivity. Tetra Tech performed 
radiation surveys for alpha and beta-gamma radiation at Building 4363. According to the 
report, '·no field measurements made by Tetra Tech indicated the presence of 

1 ORISE Document, no document number, "Verification Survey of Building T363. SSFL, Rockwell International, 
Ventura County, California," Vitkus, T. J., and J. R. Morton, October 1996. 
2 Kocul, Henry, and Lupo, Roger, Confirmation Survev of Building T363, July 30, 1996. 
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contamination at concentrations greater than the criteria contained in NRC Regulatory 
Ciuide 1.86:· Additionally. none of the fixed-point measurements exceeded the .. most 
restrictive. allowable. average surface contamination limits:· and none of the removable 
contamination samples contained radioactivity greater than the criteria contain in the 
regulation noted above. 1 

The surveys of Building 4363 included scans and fixed point measurements for alpha and 
beta. In addition. the survey included S\\ ipe samples for removable contamination and 
concrete samples for isotopic analysis. The COCs for Building 4363 \Vere mixed fission 
products and uranium on the floors and walls. based on previous survey results. Fixed 
point measurements of the building identified one point of elevated alpha and beta
gamma readings (alpha \\as 49.8 ± 38 dpm/100 em= and beta gamma was 4.753 ± 565 
dpm/1 00 em=) in Bay 4. The beta-g:1mma activity was reported to have exceeded one
half of the surface activity release !!mit. Tetra Tech reported that all other results were 
below the 1974 NRC acccptabk limits as \\ell as the proposed site-wide release criteria 
documented 1n I<H~ketdyne·s 1996 Final Radiological Survey Report for Building 
4364.~ 3 

Radiological Usc Authorizations: One use authorization relating to operations at Building 
4363 has been identified. lJse Authorization No. 166 related to the surveillance of existing 
contamination in Building 4363 and was issued on December I. 1993. The usc authorization 
was renewed on December 7. 1994. December 23. 1995. and on February II. 1997. The usc 
authorization specified that the building could not be .. divested from company ledgers until the 
building [was] decontaminated to meet State ofCalifornia release criteria."' 451

>7 

Former Radiological Burial or Disposal Locations: According to the 2005 l-ISA, cJtmg a 
1997 decontamination and decommissioning report. Building 4363 had an associated leach field 
measuring I 00 by 4 by 3 feet with a septic tank capacity of 1.500 gallons (sec Figure 2.3.4e).x 
The research team is in the process of acquiring the 1997 report. 

Aerial Photographs: In ! 952. the area comprising the future Building 4363 area is agricultural 
land. By 1957. two buildings have been constructed in the Building 4363 area. In August 1959. 
the Building 4363 area remained relatively unchanged \Vith the exception of the appearance of a 
linear ground scar from the northeast corner of the building to a point at J Street. The linear 
ground scar appears to correspond with the 6-inch vitrified clay pipe sanitary sewer line depicted 
in 1964 plot plans of the facility. The area remains unchanged until 1978 with the appearance of 

1 Tetra Tech, Final Oversiy)!t Verification and Confirmation Radiological Sun•ev Reportfor Buildings T-012, T-
029, and T-363. December 20. 2002. 
2 Rocketdyne, Report No. SSW A-ZR-0002, Final Radiological Sun·ey Reportfor Building 7363, June 21, 1996. 
1 Tetra Tech, Final Oversight Verification and Confirmation Radiological Survey Report/or Buildings T-012, T-
029, and 7~363. December 20, 2002. 
4 Barnes, J.G., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
Number 166, December I, 1993. 
5 Barnes, J.G., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
Number 166A, December 7, 1994. 
6 Barnes. J.G., Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
Number 166B, December 23, 1995. 
7 Barnes. J.G .• Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization 
Number 166C, February II, 1997. 
8 Rocketdyne Report, 363-AR-000 I, Decontamination and Decommissioning of Building T363, September 25, 1997. 
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probable storage tanks. stains. and probable overhead pipelines. ldenti tied by the 20 l 0 aerial 
photograph interpretation as a processing area. this area remained active through the early 1990s. 
In 1995 the area appears to no longer be active. and by 2003 all structures related to this 
processing area have been removed. By 2005 the former Building 4363 area is vcgctatcd. 1 

Radionuclides of Concern: Based on the limited. available historical documents, Building 
4363 was used to support the SRE. As indicated above. based on a review of dosimetry data and 
available historical documents in 1994. Mr. Tuttle reported that contamination of Building 4363 
may have resulted fi·om work on a component containing contaminated sodium fl·om the SRE 
Core I accident. which occurred in Building 4143 in 1959. The SRE accident dispersed low 
enriched uranium and mixed fission products in the sodium. which was the same type of 
contamination found at Building 4363.~ Therefore. the primary radionuclides of concern for this 
site are uranium. mixed fission and activation products.' 

Drainage Pathways: 1957 site drawings and plot plans show a drainage ditch beginning at the 
southwest corner of the building. then flowing north along the west end of the building. then 
flowing cast along the northern boundary of the building to an area cast ofthe building where the 
drawing indicates that the ditch should be run "so drainage will discharge to south of building."4 

(Sec figure 2.3.4c.) Currently. surface water within the vicinity of f~mncr Building 4363 drains 
to the southeast into the ditch on the north side of former L Street. Surface \Vater then runs east 
along former L Street ti II it dead ends, where it then flows southeast into Area Ill. 
Radiological Contamination Potential: The pre! im inary MA RSS IM Classification for the 
Building 4363 area is Class l because of the high levels of radioactive contamination found in 
the building and the limited operational information available regarding the processes employed 
in Building 4363. In addition, an Atomics International internal letter, on May 3. 1965, stated 
that Building 4363 received three moderator can samples from the SRE to be ''potted.''" 
Available documents did not provide information regarding this process or its duration. 

Recommended Locations for Soil/Sediment Sampling: Plate l and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4363 area. As 
discussed above, there were no reported radiological incidents at Building 4363; however, 
secondary documents provide information regarding an explosion that may have occurred 
resulting in the decontamination of Room l 06. In addition, significant information is lacking 
regarding the disposal and demolition of Building 4363 and the building's sanitary leach field. 

Previous characterization studies for the Building 4363 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. This characterization was 
not conducted to delineate the extent of contamination consistent with the DTSC/DOE December 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 Tuttle, R.J., Internal Letter Re: Study of Possible Source of Radioactive Contamination in T363, September 9, 
1994. 
3 ORISE Document, no document number, ''Verification Survey of Building T363, SSFL, Rockwell International, 
Ventura County, California," Vitkus, T. J., and J. R. Morton, October 1996. 
4 Atomics International, Drawing No. 303-363-Cl3, Grading and Plot Plan. Building 363 Remodel, 1957. 
5 Tschaeche, A.N., Internal Letter Re: Dose Rates from Moderator Can Samples from SRE at Building 363, May 5, 
1965. 
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20 I 0 AOC. Therefore. additional characterization is recommended for the Building 4363 area. 
This includes the following Building 4363 areas and appurtenances: 

• The former Building 4363 footprint should be sampled. R.J. Tuttle identified possible 
sources of radioactive contamination in Bay 4 of Building 4363 as having been a result of 
the building's use in support of the SRE. Bay 4 showed spotty contamination consisting 
ofCs-137. uranium. and Sr-90. 1 

• The former location of Room I 06 of Building 4363 should be evaluated. An August I 0. 
1965. Atomics International internal letter references an incident report dated .July 26. 
1965. whereby Room I 06 of Building 4363 had to he decontaminated. According to the 
letter. the room was decontaminated to a general average level of approximately 200 
dpm/1 00 cm 2 with the exception of .. certain items" that had surface and internal 
contamination levels of approximately 8.000 dpm/1 00 cm2 and radiation levels of 
between 5 and 15 mrad/hr. 2 

• The drainage channels surrounding Building 4363 should be sampled. 1957 site 
drawings and plot plans show a drainage ditch beginning at the southwest corner of the 
building. then flowing north along the \Vest end of the building. then fleming cast along 
the northern boundary of the building to an area cast of the building \\ hc:t-e the drawing 
indicates that the ditch should be run "so drainage will discharge to south ofbuilding."3 

2.3.5 Building 4375 Area 

Site Description: The Building 4375 area includes Buildir;g 4375 and the surrounding area 
located outside of the government-optioned portion of Area IV east of 24th Street and south of J 
Street. Building 4375 was a 400-square foot steel-framed building constructed in 1959 that was 
adjacent to control rod test tower Buildings 4874 and 4875. discussed below. Figures 2.3.5a 
through 2.3.5d provide a current photograph and the best available building-specific drawing(s) 
that the research team could find. Plate I presents a summary of all identified features for this 
site. 

Building Features: Limited information regarding the construction of this building has been 
located, to date. Building 4375 was a test shelter for testing SNAP control rod assemblies. The 
building measured 400 square feet in size and had a steel frame with steel roof and siding. In 
1988. the surrounding area was cluttered with debris and metal components.4 

A 1958 engineering drawing shows the installation of a drain tank pit at the Building 4375 area. 
According to the drawing, the pit was located near the southeast corner of Building 43 75 along 
the eastern boundary of the existing concrete slab. The drawing shows the addition of 40 Jeet of 
4-inch vitrified clay drain line from the pit to "terminate at existing drainage ditch.''5 

1 Tuttle, R.J .• Internal Letter Re: Study of Possible Source of Radioactive Contamination in T363, September 9, 
1994. 
"Young, L.N., Internal Letter Re: Reclassification of Room 106, Building 363, August 10, 1965. 
3 Atomics International, Drawing No. 303-363-C 13, Grading and Plot Plan, Building 363 Remodel, 1957. 
4 ETEC, Document No. GEN-ZR-00 12, Radiological Survey of Buildings T37 3 and T375, August 8. 1988. 
5 Atomics International, Drawing 303-375-CI, Drain Tank Pit and I 5HP Pump Installation Bldg #375 Area, April 
4. 1958. 
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Fot·mer Use(s): Operational information for Building 4375 is limited. According to a June 
1960 Atomics International technical data record. an environmental test loop was located at 
Building 4375 and \Vas originally designed to pcrf(mll creep tests on full-size OMR Piqua-type 
fuel clements. In 1960. the loop was used for the environmental testing of proposed fuel 
clements for organic reactors. The environmental test loop. or ··Loop B:· was constructed 
primarily of 4-inch carbon steel pipe with a test chamber fabricated from I 0-inch pipe. The 
proper rearrangement of piping was reported to allow the '"reversal of flow of organic through 
the test chamber." A stainless steel centrifugal pump was used as the prime mover. and a 
duramctallic seal was used to seal the pump shall. The seal was cooled with de-ionized water. 1 

A surge tank. common to both the loop and the test chamber. was used for pressurization during 
testing and operation. A drain tank located in a pit was utilized f()r coolant storage and \\as 
connected to the main system through an air-operated dump valve. The operational and 
shutdown controls were mounted on a control instrument rack. When the loop achieved steady
state operation. the loop was operated and controlled automatically. The technical data record 
indicated that the f()llowing tests had been conducted at Building 4375: :' 

I. OMRE fuel element environmental and pressure drop tests 
2. OMRE fuel element hot wire anemometer calibration 
3. Flat-finned pate Piqua element environmental test 
4. Circular-finned Piqua clement environmental and pressure drop tests 

A second loop located at Building 4375 was the AOMR fouling test loop. which determined the 
long-term heat transfer characteristics of various heat transfer configurations. The loop was 
constructed of welded 2-inch mild steel pipe with flanged components. Circulation of the 
organic coolant was accomplished by a centrifugal. hot-oil process-type pump. The technical 
data record indicated that limited nucleate boiling tests may also be conducted in the loop; 
however. evidence ofthcsc operations has not been locatcd.3 

The available information regarding Building 43 75 operations is presented in the 1988 
radiological survey report. According to that report. Building 4375 was constructed in 1959 and 
served as a test shelter for outside control-rod test towers (Buildings 4874 and 4875). Building 
4375 was used as a non-nuclear control center tor testing SNAP control rod assemblies in 
support of the SNAP program. Building 4375. as indicated above, was located outside of the 
government-optioned portion of Area IV and was owned by Atomics International. Test 
operations at Building 43 75 proceeded through 1968. Following completion of the SNAP 
program, Buildings 4373, 4374, and 4375 were cleared of SNAP components. These included 
the outside test tower. Building 4874. as well as tanks, piping. valves. instrumentation, and 
controls. According to the 1988 radiological survey. a radiological survey was performed to 
clear the building for non-nuclear use; however the referenced survey has not been located in the 
available documents.4 

1 Huber. D.A., Atomics International Technical Data Record. Admnced OMR, Convecti1·e Heat Tramfer. June 24, 
1960. 
2 Huber, D.A .• Atomics International Technical Data Record. Admnced OMR. Corn·ective Heat Transf'er. June 24. 
1960. 
3 Huber. D.A .. Atomics International Technical Data Record. Advanced OMR, Convective Heat Transf'er, June 24. 
1960. 
~ ETEC, Document No. GEN-ZR-00 12. Radiological Sun•ey of' Buildings T37 3 and T3 75, August 8, 1988. 
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The I 988 radiological survey indicated that handling of radioactive material at Building 4375 
was unknown. As of I 988. it \vas reported the building was ··abandoned and dilapidated,"" and 
the surrounding area was cluttered with debris in certain locations. The report stated that after 
the building was abandoned. barrels were stored in the surrounding areas. 1 The contents of the 
barrels or from where they originated is unknown. It is also unknown the duration of these 
storage activities. 

According to the 2005 I !SA. the building was demolished in 1909.=' llowcvcr. on November 15. 
2000. and on September 4. 200 I. Boeing issued addenda to the demolition contract specifying 
that the contractor ··shall provide all labor. materials. and equipment to remove all remaining 
structural walls. concrete l()undations. retaining walls. pits and asphalt concrete drives associated 
with Building(s) 4375. 4363. and 4873." The addenda did not specify the specific activities 
relating to the demolition of Building 4375.34 Boeing continued to issue addenda for the 
demolition of Building 4375 through April 2003. 5 The 20 I 0 aerial photograph interpretation 
indicates that all structures in the Building 4375 area arc removed by 2003.<' 

Information from Interviewees: None to date. 

Radiological Incident Reports: None f()Lmd. 
Current Usc: DHS released the facility for unrestricted usc on May 9. 1995. 7 The exact 
demolition date of Building 4375 is unknown at this time; however. the 20 I 0 aerial photograph 
interpretation indicates that all structures in the Building 4375 area arc removed by 2003.x The 
site is presently vegetated. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): In 
1988. Rocketdyne performed a radiological survey at Building 4375 to determine if any residual 
contamination existed. The radiation measurements taken during the survey were compared 
against the DOE residual radioactivity limits specified in ""Guidelines for Residual Radioactivity 
at FUSRAP and Remote SFMP Sites:· The maximum acceptable contamination limits used in 
1988 arc presented below: 

1988 Maximum Acceptable Contamination Limits 

Criteria Alpha (dpm/100 cm2
) Beta (dpm/100 cm2

) 

Total Surface. averaged over 1 m2 5,000 5,000 
Maximum Surface, in I m2 15,000 15.000 
Removable Surface, over I 00 cm2 1,000 1,000 
Ambient Gamma Exposure Rate 5 J..!Rihr above background* 

-*l he DOL gUide recommended a value of 20 ~dVhr above background for the amb1ent gamma C'<posure rate: hm\cver. the NR( rcqtmcd ) 
11R/hr Accordmgly. Rockwell used the more stnngent reqUirement 

1 ETEC, Document No. GEN-ZR-00 12, Radiological Sun,ev ofBuildings T37 3 and T375, August 8, 1988. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of" Area IV Santa Susana Field 
Laboratory, Ventura Countv, Calij(Jrnia, Volume 2 · Area IV Site Summaries, May 2005. 
1 Boeing, Building(\) 4363, 43 75, and 487 3 Addendum to Demolition Contract, November 15, 2000. 
4 Boeing, Building(.v) 4353, 4363, 4375, and 487 3 Addendum to Demolition Contract, September 4, 200 I. 
5 Boeing, Building(.v) 4353, 4363, 4375, and 4873 Addendum to Demolition Contract, April23. 2003. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
7 Wong, Gerard, DHS/RHB Letter Re: ETEC's Radiological Survey Report of Buildings T373 and T375, May 9, 
1995. 
8 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
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According to the 1988 radiological survey. the Building 43 75 survey included a survey of the 
gamma exposure rate ofthe surface ofthe building and the grounds tl·om .J to L Streets and from 
-. 4th -. 2nd S S · 1. 1· 
L to .:. . treets .. eventy-ntne gamma exposure rate measurements were tar-:en sut-rounc.tng 
Building 4375. and a combined total of 29 gamma exposure rate measurements were taken 
within Buildings 4374 and 4375. Tlw report indicated that no soil samples \\ere collected 
because there was no indication of contamination as a result of the gamma exposure rate 
measurements. As indicated above. the measured ambient gamma limit was < 5 pR/hr above 
background. which was measured to be bet\\een 14 and 16 ~t1Vhr. 1 The maximum measured 
ambient gamma in Buildings 4374 and 4375 was 9.3 ~tR/hr. and 13.7 ~tR/hr for the area 
surrounding Building 4375. The survey concluded that survey results were below the 
Roeketdyne 1988 acceptable limits and no further inspection was required at Building 43 75.2 

The Building 4375 area was also included in the Area IV Radiological Characterization Survey 
conducted in 1994 and 1995. Located in the central portion of survey block H 12. the Building 
4873 area ambient gamma survey result measured between 13.0 and 14.1 ~tl~/hr. The survey 
found background to be 15.6 ~tR/hr. and the acceptable limit was identified by Rocketdyne as 
being less than 5 ~tR/hr above background. Accordingly. survey results in the vicinity of the 
Building 4375 area were found to be below the then-acceptable limits.u 

Radiological Usc Authorizations: Based on the review of currently available documents. there 
was no radiologiealuse authorization associated with the operations at Building 4375. 

Former Radiological Burial or Disposal Locations: As indicated above. a 1958 engineering 
drawing shows the installation of a drain tank pit near the southeast corner of Building 4375 
along the eastern boundary of the existing concrete slab. The drawing shmvs the addition of 40 
feet of 4-ineh vitrified clay drain line from the pit to .. terminate at existing drainage ditch.''5 

Based on the available historical information regarding the building's operations. the purpose of 
the drain tank pit at Building 4375 is unknown and it cannot be stated whether radiological 
materials entered this drainage system as a result of building operations. 

Aerial Photographs: In 1952. the area comprising the future Building 4375 is agricultural 
farmland. By 1957. the area has become developed with the construction of a building. Building 
4363, South of the Building 43 75 area. The 1957 area photographs shows a linear ground scar 
leading from the future Building 4375 area to the intersection of22nd and L Street. This ground 
scar appears to correspond to a drainage channel referenced in Building 43 75 construction 
drawings. In 1959. the Building 4375 area has been developed and the building structure is 
visible. The aerial photograph interpretation notes the presence of three ·'square objects'' located 
immediately south of Building 4375. The aerial photographs marked 196211963 in the aerial 
photograph interpretation clearly show Building 4874 north of Building 43 75; however. few 
additional features are visible as a result of the increased site development. 11 The site appears to 

1 According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL --the Building 4309 area, Well # 13 Road, and Incinerator Road. 
2 ETEC, Document No. GEN-ZR-00 12, Radiological Survey ojBuilding~ T37 3 and T375, August 8, 1988. 
3 

Rocketdyne Document A4CM-ZR-OO II, Rev. A, Area IV Radiological Characterization Survey. August 15, 1996. 
4 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteriafor Remediation ofRadiological 
Facility at the SSFL, February 18, 1999. 
5 Atomics InternationaL Drawing 303-375-C I. Drain Tank Pit and 15HP Pump Installation Bldg #375 Area. April 
4, 1958. 
6 The date of the 1962/1963 aerial photographs has been determined to be approximately 1960 plus or minus a year. 
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be unchanged through 1967 with the appearance of dark-toned material to the north of Building 
4874. Limited detail is visible in the 1972 aerial photographs: however. it appears there are 
construction activities to the cast of the Building 4375 area in the future location of Buildings 
4473 and 4863. discussed below. Beginning in 1978. the aerial photograph interpretation begins 
to refer to the area as process area 5. Stains. as well as probable storage tanks arc visible in this 
area. comprising Buildings 43CJ3. 4873. 4875. 4375. 4874, 4473. and 4863. A stain is clearly 
visible to the cast of Building 4375 in May 1978. In 1980. Building 4874 no longer appears to 
be present: however. a concrete pad remains. The area to the cast of Building 4375 appears to be 
an area of increased activity. This area continues to contain more materials in subsequent 
photographs until 1995 \vhen the area. according to the aerial photograph interpretation. appears 
to be abandoned. By 2003. al! structures related to process area 5 have been removed from the 
location. and by 2005. the area is vegetated. 1 

Radionuclides of Concern: Evidence that high act1v1ty radioactive materials were used or 
stored '-!t Building 4375 cou:d be located. As indicated above. Building 4375 was used to 
support the SNAP program. hut dc.cs not appear to have been involved in nuclear work. After 
the building was aband,mcd. barrels that may have contained radioactive material were stored in 
the surrounding arc<:: hmvevc:r. information regarding thc:~c barrels could not be located. 

Drainage Pathways: According to a 1958 engineering drawing. a drainage ditch was located to 
the cast ofthe Building 4375 area. The drawing depicted a 4-inch drain line that originated from 
a drain tank pit near the southeast corner of Building 4375 and terminated at an ··existing 
drainage ditcl1."'2 Currently. surface water in the vicinity of 1(mncr Building 4375 flows to the 
south-southeast to former L Street. then east until former L Street ends, where it then flows 
southeast into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification tor the 
Building 4375 area is Class 2. due to the unknown nature of its operations in support of the 
SNAP program and its proximity to Building 4055. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4375 area. 
Limited information regarding the operations of Building 43 75 could be located; however, it was 
reported the building served as a non-nuclear facility. Following the building operations, the 
area surrounding the building appears to have served as an outside storage area. 

Previous characterization studies for the Building 4375 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. This characterization was 
not conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommended for the Building 43 75 area. 
This includes the following Building 4375 areas and appurtenances: 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Atomics International, Drawing 303-375-Cl, Drain Tank Pit and 15HP Pump Installation Bid~ #375 Area, April 
4, 1958. 
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• The area surrounding the former Building 4375 location is recommended for sampling. 
The area appears to have served as an outside storage area of numerous barrels a1ler 
operations ceased: however. the contents of the barrels arc unknown. 

• Based on a 1958 engineering drawing. a drain tank pit was installed ncar the southeast 
corner of Building 4375 along the eastern boundary of the existing concrete slab. The 
drmving shows the addition of 40 feet of 4-inch vitrified clay drain line from the pit to 
··terminate at existing drainage ditch_"' 1 Based on the available historical information 
regarding the building's operations. the purpose of the drain tank pit at Building 4375 is 
unknown. It is also unknown whether radiological materials entered this drainage system 
as a result of building operations. The drain tank pit and vitrified clay drain line are 
recommended for sam pi in g. 

• The former Parking Lot 4575 area is recommended for sampling. The parking lot is 
discussed below: however. given its proximity to Building 4375. it is recommended the 
parking lot be included in the sampling plan for Building 4375. More specifically. 
sampling is recommended surrounding the perimeter of Parking Lot 4575 along 24th 
Street and J Street. 

• The former locations of Buildings 4874 and 4875 arc recommended for sampling. Given 
their proximity to Building 4375. it is recommended these buildings be included in the 
sampling plan for Building 4375. 

2.3.6 Parking Lot 4575 Ar·ea 

Site Description: The Parking Lot 4575 area comprises the parking lot ncar Buildings 4375 and 
44 73. and the surrounding area. This area is located at the southeast corner of J and 24 til Streets 
and appears to extend down along 24th Street to L Street. This area is never identified as an 
established parking lot in any of the available industrial planning maps. The 2005 l-ISA 
identified Parking Lot 4575 as a site investigation area. and as a result. it has been included in 
this TM. Figures 2.3.6a provides a current photograph. Plate I presents a summary of all 
idcnti tied features tor this site. 

Building Features: There are no building features to report for Parking Lot 4575. There is 
limited information available to indicate when this parking lot was constructed. As indicated 
above, available industrial planning maps do not show the presence of an established parking lot 
in this area: however the area surrounding the Building 4375 area appears to be paved in aerial 
photographs. The area identified by the 2005 HSA as Parking Lot 4553 is located northwest of 
the Building 4375 area, discussed above. at the southwest corner of J and 24th Streets and 
appears to extend down along 24th Street to L Street_2J 

1 Atomics International, Drawing 303-375-CI, Drain Tank Pit and 15HP Pump installation Bldg #375 Area, April 
4, 1958. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. California, Volume 2- Area IV Site Summaries. May 2005. 

156 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area 1\", Subarea HSA-SD October 21112 

Former Usc(s): Parking Lot 4575 appears to have been mainly used for its intended purpose of 
serving personnel working in the facilities at and around Building 4375. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been no incident reports associated with operations 
at Parking Lot 4575 identified to date. 

Current Usc: Based on aerial photographs. the area comprising the former Parking Lot 4575 is 
vegetated.:: 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): 
Radiological surveys specific to Parking Lot 4575 have not been conducted: ho\\ever. the area 
surrounding Building 4375. including the former parking lot area. was surveyed in 1988 by 
Rocketd: ne. The area. as indicated above in the description of previous radiological 
investigations for Building 4375. was surveyed for mixed fission products by measuring the 
ambient gamma exposure rates. 

According to the 1988 radiological survey. the Building 4375 survey included a survey of the 
gamma exposure rate of the grounds from .I to L Streets and from 24111 to 22m1 Streets. Seventy
nine gamma exposure rak measurements were taken surrounding Building 4375. The report 
indicated that no soil samples were collected because there was no indication of contamination as 
a result of the gamma exposure rate measurements. As indicated above. in Section 2.3 .5. the 
measured ambient gamma I imit was < 5 1-1R/hr above background. which was measured to be 
between 14 and 16 pR/hr. 3 The maximum measured ambient gamma surrounding Building 4375 
was 13.7 ~tR/hr. The survey concluded that survey results were below the 1988 acceptable limits 
and no further inspection was required at Building 4375.4 

Additionally. according to the Area IV Radiological Characterization Survey, the area was 
included in the survey conducted in 1994 and 1995. Located in the northwestern portion of 
survey block 1-112 with Building 4375. the Parking Lot 4575 area ambient gamma survey results 
measured between 14.7 and 16.6 ~tR/hr. The survey found background to be 15.6 ~tR/hr, and the 
acceptable limit was identified by Rocketdyne as being less than 5 1-1R/hr above background. 
Accordingly. survey results in the vicinity of the Parking Lot 4575 area were found to be below 
the then-acceptable I imits. 56 

Radiological Use Authorizations: None. 

Former Radiological Burial or Disposal Locations: None. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL- the Building 4309 area, Well # 13 Road, and Incinerator Road. 
4 ETEC, Document No. GEN-ZR-0012, Radiological Survey ofBuildings T373 and T375, August 8, 1988. 
'i 
- Rocketdyne Document A4CM-ZR-OO II, Rev. A, Area IV Radiological Characterization Sun·ey, August 15, 1996. 
6 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteriafor Remediation of Radiological 
Facility at the SSFL, February 18, 1999. 
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Aerial Photographs: In 1952. the area comprising the future Parking Lot 4575 is agricultural 
farmland. By 1957. the area has become developed with the construction of a building. Building 
4363. South of the future parking lot area. The 1957 area photographs shO\\ s a linear ground 
scar leading from the future Building 4375 area to the intersection of 22"J and L Street. This 
ground scar appears to correspond to a drainage channel rctcrcnccd in Building 43 75 
construction drawings. 1 In 1959. the Building 4375 area has been developed and the area 
surrounding the building appears to be paved and vehicles arc visible on the paved areas. The 
aerial photographs marked 1962/1963 in the aerial photograph interpretation clearly show the 
area to be paved with ingress and egress to the parking area available from .I Street and 24111 

Street.2 The site appears to be unchanged through 196 7 with the appearance of dark-toned 
material to the north of Building 4874. Limited detail is visible in the 1972 aerial photographs. 
Beginning in 1978. the aerial photograph interpretation begins to refer to the area comprising the 
buildings to the cast of the Parking Lot 4575 area as process area 5. Stains. as well as probable 
storage tanks arc visible in this area. comprising Buildings 4363. 4873. 4875. 4375. 4874. 4473. 
and 4863. By 1988. the area comprising the Parking Lot 4575 area has become vegetated. By 
2003. all structures related to process area 5 have been removed from the location. and by 2005. 
the area. including the parking lot. is vegetated. 3 

Radionuclides of Concern: None. 

Drainage Pathways: According to a 1958 engineering drawing and aerial photographs. a 
drainage ditch was located to the east of the Parking Lot 4575 area.'u In addition. a drainage 
channel was located on the south side of J Street on the northern boundary of the Parking Lot 
4574 area, and carried surface water cast toward 22"d Street.6 Currently. surface water in the 
vicinity of former Parking Lot 4575 drains to the north into the ditch that runs along the south 
side of .I Street. The surface water then flows east along J Street into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Parking Lot 4575 area is Class 3 because of the parking lots use tor intended purposes and no 
evidence of any outside storage activities at or near Parking Lot 4553. 

Recommended Locations for Soil/Sediment Sampling: It is recommended this area be 
evaluated for sampling as part of Building 4375. discussed above. 

2.3.7 Building 4874 Area 

Note: To date. limited historical documents relating to the construction and operation of 
Building 4874 has been located. As a result, the information provided below is limited and is 
based mostly on information from Building 4375, which was the test shelter for Building 4874. 

1 Atomics International, Drawing 303-3 75-C I, Drain Tank Pit and 15HP Pump Installation Bldg #3 75 Area, April 
4, 1958. 
2 The date of the 1962/1963 aerial photographs has been determined to be approximately 1960 plus or minus a year 
however, the research team will continue to use the dates as they are marked on the aerial photograph figures in the 
attached report. 
1 U.S" EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
4 Atomics International, Drawing 303-375-C I, Drain Tank Pit and 15HP Pump installation Bldg #375 Area, April 
4, 1958. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
6 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 

158 
Redacted 



Santa Susana Field Laborator;. 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-SD October 2012 

Additional information may become avai !able \\hen the documents from Boeing· s I .4 m iII ion 
document database arc reviewed. 

Site Description: The Building 4874 area includes Building 4874 and the surrounding area and 
is located north of Building 4375 at the southeast corner of J and 24th Streets. outside the 
boundaries of the government-optioned portion of Area IV. Building 4874 was constructed in 
the late 1950s and served as a test tower in support of Building 4375. figures 2.3.7a through 
2.3.7d provide a current photograph and the best available building-specific drawings and 
photographs that the research team could find. Plate l presents a summary of all idcnt ified 
features for this site. 

Building Features: Limited information is available regarding the features of Building 4874. 
Building 4874 was located outside of the government-optioned portion of Area IV and was 
owned by Atomics International. The site is identified on industrial planning maps as a control 
rod test tower and pad. The height of the tower \vas 90 teet high (Figure 2.3.7d). The 1988 
survey report indicated that the n1cility included tanks. piping valves, instrumentation. and 
controls that were all removed following the completion of testing operations. A bridge crane 
inside the structure permitted the hand I ing of the full-scale control rods. which were suspended 
inside oftubular electric furnaces that duplicated reactor operating temperatures. 1

·
2

-
34 

Former Use(s): Operational inf(mnation f()r Building 4874 is limited. According to the 1988 
radiological survey report, Building 4874 \vas a control rod test tower. The survey report stated 
that Building 4375 was constructed as a test shelter for outside control-rod test towers (Buildings 
4874 and 4875). These tests were reported to have been non-nuclear testing of SNAP control 
rod assemblies in support of the SNAP program. Test operations at Building 4375 proceeded 
through 1968, according to the survey report. following completion of the SNAP program. 
Buildings 43 73. 43 74. and 43 75 were cleared of SNAP components. which included the outside 
test tower. Building 4874. as \Veil as tanks. piping. valves. instrumentation. and controls. 
According to the 1988 radiological survey. a radiological survey was perf(mned to clear Building 
4375 for non-nuclear use: however. available documents did not include a summary of the 
referenced survey. Additionally, it is unknown if the survey included Building 4375. or only 
related to Buildings 4373 and 4374, discussed abovc. 51

' 

The 1988 radiological survey indicated that handling ofradioactivc material at the Building 4375 
area, including Building 4874. was unknown. As of 1988, it was reported the building was 
"'abandoned and dilapidated,'' and the surrounding area was cluttered \vith debris in certain 
locations. The report stated that after the building was abandoned. barrels were stored in the 
surrounding areas. 7 The contents ofthe barrels or from where they originated is unknown. It is 
also unknown the duration ofthese storage activities. 

1 ETEC, Document No. GEN-ZR-00 12, Radiuloxical SwTcv a/Buildings T37 3 and T375, August 8, 1988. 
:c Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment o{Area IV Santa Susana Field 
Laboratorv, Ventura Countv, Ca/i{ornia, Volume 2 Area IV Site Summaries, May 2005. 
3 Atomics International, Nuclear Development Field Laboratories, January I, 1967. 
4 Atomics International, Document No. Al-5316, A Materials Research Propusalfur Advanced Nuclear Space 
Svstems, June 13, 1960. 
5-Atomics International, Document No. AI-5316, A Materials Research Proposal/or Advanced Nuclear Space 
Svstems, June 13, 1960. 
6 -ETEC, Document No. GEN-ZR-0012, Radioloxical Sun·ey ol Buildings T373 and T375, August 8, 1988. 
7 ETEC, Document No. GEN-ZR-00 12, Radiological Sun•ev ufBuildinxs T37 3 and T375, August 8, 1988. 
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According to the 2005 l-ISA. Building 4874 \vas demolished in the early 1970s. The building 
remains visible on industrial planning maps until 1973. 121 

Information from Interviewees: There have been no interviews conducted to date regarding 
Building 4874. 

Radiological Incident Reports: None found. 

Current Usc: 1\s indicated above. the 2005 l-ISA stated that Building 4874 was demolished in 
the early 1970s. Aerial photographs from 1972 do not provide enough detai I to determine 
\vhether the lacility has been demolished; however by 1978. it is clear the lacility has been 
removed and concrete pads remain.45 Presently. the area comprising the former Building 4874 
area is vegetated. 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): In 
1988. Rockctdync performed a radiological survey at Building 4375 and the surrounding area to 
determine if any residual contamination existed. The radiation measurements taken during the 
survey were compared against the DOE residual radioactivity limits specified in "Guidelines for 
Residual Radioactivity at FUSRAP and Remote SFMP Sites." The maximum acceptable 
contamination limits used in 1988 are presented in Section 2.2.5 .. above. 

According to the 1988 radiological survey. the Building 4375 survey included a survey of the 
gamma exposure rate of the grounds tl·om .I to L Streets and from 24111 to 22 11

d Streets. including 
the former location of Building 4874. Seventy-nine gamma exposure rate measurements were 
taken surrounding Building 4375. The report indicated that no soil samples were collected 
because there was no indication of contamination as a result of the gamma exposure rate 
measurements. As indicated above, the measured ambient gamma limit was < 5 ~tR/hr above 
background. which was measured to be between 14 and 16 ~tR/hr.6 The maximum measured 
ambient gamma surrounding Building 4375 was 13.7 ~R/hr. The survey concluded that survey 
results were below the Rocketdyne 1988 acceptable limits and no further inspection was required 
at Building 4375. 7 

As reported in the Area IV Radiological Characterization Survey. the area was included in the 
survey conducted in 1994 and 1995. Located in the central portion of survey block 1-112, the 
Building 4874 area ambient gamma survey result measured between 13.0 and 16.2 ~R/hr. The 
survey found background to be 15.6 ~tR/hr. and the acceptable limit was identified by 
Rocketdyne as being less than 5 ~R/hr above background. Accordingly, survey results in the 
vicinity of the Building 4874 area were found to be below the then-acceptable limits.8

·
1 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Laboratorv, Ventura County, Calif'ornia, Volume 2 Area IV Site Summaries, May 2005. 
c Atomics International, Nuclear Development Field Laboratories, March 1973. 
1 Atomics International, Nuclear Development Field Laboratories, March 1975. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
' Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- A rca IV Site Summaries, May 2005. 
(,According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL- the Building 4309 area, Well # 13 Road, and Incinerator Road. 
7 ETEC, Document No. GEN-ZR-00 12, Radiological Sun•ey ofBui!dings T37 3 and T375, August 8, 1988. 
8 

Rocketdyne Document A4CM-ZR-OO II, Rev. A, Area IV Radiological Characterization Survey, August 15, 1996. 
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Radiological Usc Authorizations: Based on the review of currently available documents. there 
was no radiological usc authorization associated with the operations at Building 4874. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: In 1952. the area comprising the future Building 4874 is agricultural 
farmland. By 1957. the area has become developed with the construction of a building. Building 
4363. South of Building 4874. In 1959. the Building 4375 area has been developed and the 
building structure i~ v isiblc. The aerial photographs marked 1962/1963 in the aerial photograph 
interpretation clearly show Building 4874: htmcvcr. few additional features arc visible as a result 
of the increased site d~vclopment. 2 The site appears to be unchanged through 1967 with the 
appearance of dark-t<1ncd material to the north of Building 4874. Limited detail is visible in the 
1972 aerial photograph<>: however. it appears there are construction activ itics to the east of the 
Building 4874 area in the future location of Buildings 4473 and 4863. discussed below. 
Beginning in 1978. the Building 4874 structure is no IPngcr visible and a c,mcrctc pad remains. 
The aerial photograph interpretation begins to refer to the area as process area 5. Stains. as well 
as probable stora~,:c tanks arc visible in this area. comprising Buildings 4:'>63. 4873. 4875, 4375. 
4874.4473. and 48h3. A stain is clearly visible to the cast of" Building 4375 in May 1978. The 
area to the east of Building 4375 appears to be an area of increased activity. This area continues 
to contain more material-; in subsequent photographs until 1995 when the area. according to the 
aerial photograph interpretation. appears to be abandoned. By 2003. all structures related to 
process area 5 have been removed fl·om the kKation. and by 2005. the area is vegetated. 3 

Radionuclides of Concern: Evidence that radioactive materials were used or stored at Building 
4874 could not be located. As indicated above. Building 4874 was used to support the SNAP 
program. but does no~ appear to have been involved in nuclear work. Aller the building was 
abandoned. barrels that may have contained radioactive material were stored in the surrounding 
area: however, information regarding these barrels could not be located. 

Drainage Pathways: According to a 1958 engineering dravving. a drainage ditch \vas located to 
the cast ofthe Building 4375 and Building 4874 area. The drawing depicted a 4-inch drain line 
that originated from a drain tank pit ncar the southeast Cl•rner of Building 43 75 and terminated at 
an "existing drainage ditch.''4 Currently, surface water in the vicinity of former Buildings 4375 
and 4874 flows to the south-southeast into the ditch on the north side of former L Street. then 
cast unti I former L Street ends. \vhere it then flows southeast into Area Ill. 
Radiological Contamination Potential: The preliminary MARSSII\1 Classification for the 
Building 4874 area is Class 2. due to the unknown nature of its operations in support of the 
SNAP program and its proximity to Building 4055. 

Recommended Locations for Soil/Sediment Sampling: It is recommended this area be 
evaluated for sampling as part of Building 4575, discussed above. 

1 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteriaj(Jr Remediation ofRadiological 
Facility at the SSFL, February 18, 1999. 
2 The date of the 1962/1963 aerial photographs has been determined to be approximately 1960 plus or minus a year 
however, the research team will continue to use the dates as they are marked on the aerial photograph figures in the 
attached report. 
3 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
4 Atomics International, Drawing 303-375-Cl, Drain Tank Pit and 15HP Pump Installation Bldg #375 Area, April 
4, 1958. 
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Note: To date. limited historical documents relating to the construction and operation or 
Building 4875 has been located. As a result. the information provided below is limited and is 
based mostly on information li·01n Building 4375. which was the test shelter f(x Building 4875. 

Site Description: The Building 4875 area includes Building 4875 and the surrounding area and 
is located west or Building 4375 at the southeast corner or .J and 24 111 Streets. outside the 
boundaries of the government-optioned portion of Area IV. Building 4875 was constructed in 
the late 1950s and served as a "creep loop tower"' in support of Building 4375. Information 
could not be located in available documents to indicate the functions of a .. creep loop tower:· 
Figure 2.3.8a provides a current photograph or the site, and Figure 2.3.8b provides an aerial viC\\ 
of the site in 1958. Facility drawings for Building 4875 have not been located. Plate I presents 
a summary of all identified features f(x this site. 

Building Features: Limited information is available regarding the features of Building 4875. 
Building 4875 was located outside of the government-optioned portion of Area IV and \\as 
owned by Atomics International. The site is identified on industrial planning maps as a control 
pad and creep loop tmver. The height of the tower is unknown: however, aerial oblique 
photographs of the site in 1958 included in the 2005 liSA show the tower to be slightly shorter 
than Building 4874. but still taller than surrounding utility poles (Figure 2.3.8b). Additional 
details regarding the structure could not be located. 1 

:::.l 

Former Use(s): Operational information for Building 4875 is limited. According to the 1988 
radiological survey report, Building 43 75 was constructed as a test shelter for outside control-rod 
test towers (Buildings 4874 and 4875). These tests were reported to have been non-nuclear 
testing of SNAP control rod assemblies in support of the SNAP program. Test operations at 
Building 4375 proceeded through 1968. according to the survey report. According to the 1988 
radiological survey. a radiological survey was performed to clear Building 4375 for non-nuclear 
use; however. the referenced survey was not located in the available documents received to date. 
Additionally. it is unknown if the survey included Building 4375 and the control towers 
(Buildings 4875 and 4874). or only related to Buildings 4373 and4374, discussed above.4 

The 1988 radiological survey indicated that handling of radioactive material at the Building 4375 
area, including Building 4874. was unknown. As of 1988, it was reported the building was 
·'abandoned and dilapidated,'' and the surrounding area was cluttered with debris in certain 
locations. The report stated that attcr the building was abandoned, barrels were stored in the 
surrounding areas.:; The contents of the barrels or from where they originated is unknown. It is 
also unknown the duration ofthese storage activities. 

1 ETEC, Document No. GEN-ZR-0012, Radiological SurvcvofBuildings T373 and T375, August 8, 1988. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventura Countv. California. Volume 2 --Area IV Site Summaries, May 2005. 
3 Atomics International, Nuclear Development Field Laboratories. January I, I 967. 
4 ETEC, Document No. GEN-ZR-00 12. Radiological Survev ofBuildings T37 3 and T375, August 8, 1988. 
5 ETEC, Document No. GEN-ZR-0012, Radiological Sun,ey of Buildings T373 and T375, August 8, 1988. 
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According to the 2005 HSA. Building 4875 was demolished in the early 1970s; however. the 
report docs not provide a citation f(1r this int(mnation. The building remains visible on industrial 
planning maps until 1973 and is removed from maps in 1975. 123 

Information from Interviewees: There have been no interviews conducted to date regarding 
Building 4875. 

Radiological Incident Reports: None ft1und. 

Current Usc: As indicated above. the 2005 HS;\ stated that Building 4874 \vas demolished in 
the early 1970s. Aerial photographs from 1972 do not provide enough detail to determine 
whether the facilitv has been demolished: hmvever bv 1978, it is clear the f~tcilitv has been 
removed and concr~te pads remain.~" The site is current-ly vegetated (Figure 2.3.8.a) .• 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): In 
1988, Rocketdyne performed a radiological survey at Building 4375 and the surrounding area to 
determine if any residual contamination existed. The radiation measurements taken during the 
survey were compared against the DOE residual radioactivity limits specified in --Guidelines for 
Residual Radioactivity at FUSRAP and Remote SFMP Sites." The maximum acceptable 
contamination limits used in 1988 are presented in Section 2.2.5. above. 

According to the 1988 radiological survey. the Building 4375 sui·vey included a survey of the 
gamma exposure rate of the grounds from J to L Streets and from 24111 to 22 11

J Streets. including 
the former location of Building 4875. Seventy-nine gamma exposure rate measurements were 
taken surrounding Building 4375. The report indicated that no soil samples were collected 
because there was no indication of contami:1ation as a result of the gamma exposure rate 
measurements. As indicated above. the mea~,ured ambient gamma limit was < 5 ~tR/hr above 
background. which was measured to be bet\vcen 14 and 16 ~R/hr.6 The maximum measured 
ambient gamma surrounding Building 4375 was 13.7 ~tR/hr. The survey concluded that survey 
results were below the Rocketdync 1988 acceptable limits and no further inspection was required 
at Building 4375, including Building 4875. 7 

As reported in the Area IV Radiological Characterization Survey. the area was included in the 
survey conducted in 1994 and 1995. Located in the central portion of survey block H 12. the 
Building 4875 area ambient gamma survey result measured between 13.0 and 16.2 ~tR/hr. The 
survey found background to be I 5.6 FR/hr. and the acceptable limit was identified by 
Rocketdyne as being less than 5 ~tR/hr above background. Accordingly. survey results in the 
vicinity ofthe Building 4875 area were found to be below the then-acceptable limits.81 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura Countv. California. Volume 2 ·Area IV Site Summaries. May 2005. 
2 Atomics International, Nuclear Development Field Laboratories, March 1973. 
3 Atomics International, Nuclear Development Field Laboratories, March 1975. 
~ U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Count_v. California, Volume 2 Area IV Site Summaries, May 2005. 
6 According to the 1988 survey report, an average of 38 background measurements were taken at three locations at 
the SSFL- the Building 4309 area, Well # 13 Road, and Incinerator Road. 
7 ETEC, Document No. GEN-ZR-0012, Radiological Sun:evo[Buildings T373 and T375, August 8, 1988. 
8 

Rocketdyne Document A4CM-ZR-OO II, Rev. A, Area IV Radiological Characterization Sun•ey, August 15, 1996. 
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Radiological Usc Authorizations: Based on the review of currently available documents. there 
was no radiological use authorization associated with the operations at Building 4875. 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: In 1952. the area comprising the future Building 4875 is agricultural 
farmland. By 1957. the area has become developed with the construction of a building. Building 
4363. South of Building 4875. In 1959. the Building 4375 area has been developed and the 
building structure is visible. The aerial photographs marked 1962/1963 in the aerial photograph 
interpretation clearly show Building 4875 to the west of Building 4375: however. few additional 
features are visible as a result of the increased site dcvclopment.2 The site appears to be 
unchanged through 1967 with the appearance of dark-toned material to the north of Building 
4874. Limited detail is visible in the 1972 aerial photographs: however. it appears there arc 
construction activities to the east of the 13uilding 4375 area in the future location of Buildings 
4473 and 4863. Beginning in 1978. the Building 4875 structure is no longer visible and a 
concrete pad remains. The aerial photograph interpretation begins to refer to the area as process 
area 5. Stains. as well as probable storage tanks are visible in this area. comprising Buildings 
4363. 4873. 4875. 4375. 4874. 4473, and 4863. A stain is clearly visible to the cast of Building 
4375 in May 1978. The area to the cast of Building 4375 appears to be an area of increased 
activity. This area continues to contain more materials in subsequent photographs until 1995 
when the area. according to the aerial photograph interpretation. appears to be abandoned. By 
2003. all structures related to process area 5 have been removed fl·om the location. and by 2005, 
the area is vegetated.3 

Radio nuclides of Concern: Available documents do not provide information to indicate that 
high activity radioactive materials were used or stored at Building 4875. As indicated above. 
Building 4875 was used to support the SNAP program. but does not appear to have been 
involved in nuclear work. Building 4875 was demolished in the 1970s; however. Building 43 75 
and surrounding area appears in aerial photographs to have remained active until approximately 
1995.-1 After the building area was abandoned. barrels that may have contained radioactive 
material were stored in the surrounding area: however. information regarding these barrels could 
not be located. 

Drainage Pathways: According to a 1958 engineering drawing. a drainage ditch was located to 
the cast ofthe Building 4375 and Building 4875 area. The drawing depicted a 4-inch drain line 
that originated from a drain tank pit near the southeast corner of Building 4375 and terminated at 
an --existing drainage ditch."5 Currently, surface water in the vicinity of former Building 4875 
drains to the south-southeast to former L Street then east unti I former L Street ends. where it 
then flows southeast into Area I II. 

1 Boeing. Document No. NOO I SRR 140131, Apprm·ed Sitewide Release Criteriafor Remediation of Radiological 
Facilitv at the SSFL, February 18, 1999. 
c The date of the 1962/1963 aerial photographs has been determined to be approximately 1960 plus or minus a year 
however, the research team will continue to use the dates as they are marked on the aerial photograph figures in the 
attached report. 
3 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
4 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 Atomics International, Drawing 303-375-CI. Drain Tank Pit and 15HP Pump installation Bldg #375 Area, April 
4. 1958. 
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Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4875 area is Class 2, due to the unknown nature of its operations in support of the 
SNAP program and its proximity to Building 4055. 

Recommended Locations for Soil/Sediment Sampling: It is recommended this area be 
evaluated for sampling as part of Building 4375, discussed above. 

2.3.9 Building 4473 Area 

Note: The 2005 liSA provided very limited inf<.1rmation regarding the Building 4473 area, and 
limited inf(mnation was available in historical documents and environmental documents 
received, to date. The f<.1llowing inf(mnation was cited as having been obtained from a 2003 
personnel interview with Dan Trippcda in the 2005 I IS/\. To date, the research team has not 
received the transcript of this interview. and, as a result. is presenting information as it has been 
provided in the 2005 HSA. Requests for additional inJ<.mnation regarding Building 4473 arc 
pending. Any new information obtained as a result of these requests will be incorporated into 
subsequent drafts of the HSA-5D TM. 

Site Description: The Building 4473 area includes 13L:ilding 4473 and the surrounding area 
located between J and K Street north of Building 4863. discussed below. The building appears 
to have been under construction in 1972 based on aerial photographs. and was full) constructed 
by 1978. 1 The building also first appears in the 1972 Atomics International industrial planning 
map. 2 Figures 2.3.9a through 2.3.9b provide a current photograph and historical photographs of 
the facility. Plate I presents a summary of all identified features for this site. 

Building Features: Limited information regarding Building 4473 could be located. The 
building was part of an extended facility that included Building 4863 and a test stand pad that 
measured 84 by 66 feet. The test stand pad. according to a fire preplan. comprised a hydraulic 
test stand, cooling towers, electrical pumps. gaseous nitrogen. electrical substation. offices, 
control room with computers, liquid storage vessels. and a crane. Building 4473 measured 144 
square feet and was constructed of steel with a corrugated steel roof. 3 Undated photographs 
show an unidentified number oftanks surrounding Buildings 4473 and 4863 (see Figure 2.3.9b). 

Former Use(s): Building 4473 is first identified in 1972 Atomic International industrial 
planning maps as a hydraulic test instrumentation building.4 As indicated above. the 2005 HSA 
presented information regarding this facility based on information provided by Dan Trippeda 
during a September 18, 2003, personnel interview.5 According to Mr. Trippeda, Building 4473 
was part of the Hydraulic Test Facility that was used to conduct preliminary tests on piping, 
pumps and other loop components. The test facility used water because it has a similar flow rate 
to liquid sodium. According to Mr. Trippeda, the tests were designed so the researchers could 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 Atomics International, Industrial Planning Map Nuclear Development Field Laboratories, May 1972. 
3 Author Unknown, Fire Preplan- Buildins; 863 Test Stand, Undated. 
4 Atomics International, Industrial Planning Map Nuclear Development Field Laboratories, May 1972. 
5 Because the research team has not yet received the interview transcript from the 2003 interview, the information 
presented is paraphrased from information contained in the 2005 HSA. 
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examine descriptors such as fatigue rates and results such as fracturing of components. Building 
4473 served as the control center for the Hydraulic Test Loop (Building 4863). 1 

Based on industrial planning maps. prior to May 1982. the building was identilicd as a 
Rockwell-owned facility. In the May 1982 planning map. the hydraulic test facility. including 
Buildings 4473 and 4863 arc located in an area identified as a "'government option boundary·· 
and the ownership ofthc building is noted as being that of the Government. The facility remains 
to be identified as a hydraulic test instrumentation building.2 The facility remains to be 
identified as a Government f~1cility through 1992. \\ith the 1987 map identifying the area as 
··inducer pump test."u 

Mr. Trippeda was summarized in the 2005 HSA has having said that Building 4473 \vas 
demolished in 2003." Aerial photographs also indicate the area comprising Building 4473 and 
the surrounding buildings were cleared tl-om Area IV in 2003.6 

Information from Interviewees: There have been no interviews conducted to date regarding 
Building 44 73. with the exception of the personnel intervie\v of Dan Trippeda on September 18. 
2003. The research team is in the process of obtaining the transcript hom this interview. 

Radiological Incident Reports: There have been no radiological incident reports identified for 
Building 4473. 

Current Usc: As indicated above. according to Mr. Trippcda. Building 4473 was demolished in 
2003.7 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Releasc(s): 
Radiological surveys specific to Building 4473 have not been conducted: however, according to 
the Area IV Radiological Characterization Survey, the area was included in the survey conducted 
in I 994 and I 995. Located in the central portion of survey block 1-1 I 3. the Building 44 73 area 
ambient gamma survey result measured between 7.8 and I 6.0 pR/hr. The survey found 
background to be I 5.6 pR/hr. and the acceptable limit was identified by Rocketdyne as being less 
than 5 ~tR/hr above background. Accordingly. survey results in the vicinity of the Building 4473 
area were found to be below the then-acceptable limits.x 9 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment o{ Area IV Santa Susana Field 
Laboratory, Ventura Cuuntv. Califomia. Volume 2 Area IV Site Summaries, May 2005. Citing Personnel 
Interview. Dan Trippeda, September 18, 2003. 
c Energy Systems Group, Industrial Planning Map Santa Susana Field Laboratory, May 1982. 
1 ETEC, Drawing No. M000-6834 7-0 I. Santa Susana Field Laboratory ETEC Site Development Map, February 12, 
1987. 
~ ETEC, Drawing No. GEN-C A-000 I. SSFL Area IV Site Map, November II, 1992. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Countv. Caliji:Jrnia, Volume 2 Area IV Site Summaries, May 2005. Citing Personnel 
Interview, Dan Trippeda, September 18, 2003. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o{ Area IV Santa Susana Field 
Laborat01y, Ventura County, Califomia, Volume 2 - Area IV Site Summaries, May 2005. Citing Personnel 
Interview, Dan Trippeda, September 18, 2003. 
8 

Rocketdyne Document A4CM-ZR-OO I I, Rev. A, Area IV Radiological Characterization Sun•ev, August 15, 1996. 
9 Boeing, Document No. NOO I SRR 140131, Approved Sitewide Release Criteriafor Remediation a/Radiological 
Facilitv at the SSFL, February 18, 1999. 
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Radiological Use Authorizations: There have been no usc authorizations identified for 
Building 4473. 

Former Radiological Burial or Disposal Locations: As indicated above. Building 4473 \\as 
located in the former location ofthe Building 4363 leach field. This leach field is not associated 
with any operations in Building 4473. 

Aerial Photographs: In 1952. the area compnsmg the future Building 4473 is agricultural 
farmland. The 1957 area photographs shows a linear ground scar leading just north of the future 
Building 44 73 area to the intersection of 221ll1 and L Street. This ground scar appears to 
correspond to a drainage channel referenced in Building 4375 construction drawings. The area 
remains undeveloped until 1972 aerial photographs with the appearance of construction activities 
to the east of the Building 4375 area in the future location of Buildings 4473 and 4863. 
Beginning in 1978. the aerial photograph interpretation begins to refer to the area as process area 
5. Stains. as well as probable storage tanks <!iT visible in this area. comprising Buildings 4363. 
4873.4875.4375.4874.4473. and 4863. Th..: area to the west of Building 4473 appears to be an 
area of increased activity. This area Clllltinucs to contain more materials in subsequent 
photographs until 1995 when the area. accorJ111g to the aerial photograph interpretation. appears 
to be abandoned. By 2003. all structures relakd to process area 5 have been removed from the 
location. and by 2005. the area is vegctatcd. 1 

Radionuclides of Concern: Based on the limited historical information available. it does not 
appear radionuclides were used at Building 4473. 

Drainage Pathways: Aerial photographs appear to show the establishment of a drainage 
channel in the vicinity ofthe Building 4473 area in 1957. The drainage channel extended to the 
north of Building 4473. eastward to the intersections of L and 22"d Streets. Currently. surface 
water in the vicinity of former Building 4473 drains to the south-southeast into the ditch on the 
north side of former L Street. then east until former L Street ends. where it then flows southeast 
into Area Ill 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4473 area is Class 3 because the likeliness of radiological contamination as a result of 
building operations is low based on available information. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference for the follmving recommendations. 

Based on the available information. soil sampling is recommended in the Building 44 73 area. 
Very limited information regarding the operations of Building 4473 have been located, to date. 
Significant information regarding the disposal and demolition of the building is lacking. 

There have been no previous characterization studies for the Building 44 73 area. Therefore, 
additional characterization is recommended for the Building 44 73 area. This includes the 
following Building 4473 areas and appurtenances: 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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• The former Building 4473 location. Limited inf(mmltion is available regarding the 
building's operations. The area comprising the Building 4473 area included numerous 
above ground storage tanKs. 

2.3.1 0 Building 4863 Area 

Site Description: The Building 4863 area includes Building 4863 and the surrounding area 
south of J Street. and northeast of the Building 4363 area. Building 4863 was part of the 
hydraulic test facility and appears to have been constructed in the vicinity of the former Building 
4363 leach field. or slightly to the east ofit. 1 Figure 2.3.10a provides a current photograph ofthc 
facility. and Figure 2.3.1 Ob provides a series of undated photographs of the facility. Plate I 
presents a summary of all identified features I(H· this site. 

Building Features: Constructed in approximately 1971. Building 4863 was a 396-squarc foot 
l~lCility. According to the 1987 site consolidation report. the building was an open test stand 
structure.~ The frame. siding. and roof of the facility were steel and were anchored to a concrete 
pad. The building was elevated approximately 30 feet otT the ground level and was accessed by 
a steel stairway on the west side. The building was part of an extended facility that included 
Building 4473 and a test stand pad that measured 84 by 66 feet. The test stand pad. according to 
a tire preplan. comprised a hydraulic test stand. cooling towers. electrical pumps. gaseous 
nitrogen. electrical substation. otTiccs. control room with computers. liquid storage vessels. and a 
crane.' In addition, the hydraulic test facility included five storage tanks Clanks T-1. T-5. T-12. 
l-156. and an unnumbered tank) that each contained deionized water. The tanks had a total 
capacity of37,000 gallons.4 A map showing the locations of each ofthese tanks was not located. 

Former Use(s): Building 4863 is first identified in 1972 Atomic International industrial 
planning maps as a hydraulic test loop building.5 The 2005 HSA presented information 
regarding this facility based on information provided by Dan Trippeda during a September 18, 
2003. personnel interview.6 According to Mr. Trippeda, Building 4863 was part ofthe Hydraulic 
Test facility that was used to conduct preliminary tests on piping, pumps and other loop 
components. The test facility used water because it has a similar flow rate to liquid sodium. 
According to Mr. Trippeda. the tests were designed so the researchers could examine descriptors 
such as fatigue rates and results such as fracturing of components. Building 4863 served as the 
experimental test loop.7 

Based on industrial planning maps, prior to May 1982. the building was identified as a 
Rockwell-owned facility. In the May 1982 planning map. the hydraulic test facility, including 
Buildings 4863 and 44 73 are located in an area identified as a ''government option boundary'' 

1 Atomics International, Drawing No. 303-GEN-C 18, Central SelVage Svstem Plan & Topography, August 27. 1959. 
2 Stafford, K.T., ETEC, Site Consolidation Assessment, April 16. 1987. 
' Author Unknown, Fire Preplan Building 863 Test Stand, Undated. 
4 Tavasoli, K., Rockwell International Internal Letter Re: SSFL Aboveground Storage TankJPressure Vessel 
Inspection. May 18, 1993. 
5 Atomics International, Industrial Planning Map Nuclear Development Field Laboratories, May 1972. 
" Because the research team has not yet received the interview transcript from the 2003 interview. the information 
presented is paraphrased from information contained in the 2005 HSA. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. Citing Personnel 
Interview, Dan Trippeda, September 18, 2003. 
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and the ownership ofthe building is noted as being that ofthe Government. The facility remains 
to be identified as a hydraulic test loop. 1 The f~Kility remains to be identified as a (]overnment 
facility through 1992.23 

According to a 1992 NEPA compliance activities status report included in the 1992 annual site 
environmental report. Building 4863 was placed on ""inactive standby facility maintenance" on 
September 29. 1992: however. additional information regarding the maintenance operations 
required could not be located in the documents received.-1 Mr. Trippcda \Vas summarized in the 
2005 HSA has having said that Building 4863 \\as demolished in 2003.' Aerial photographs also 
indicate the area comprising Building 4863 and the surrounding buildings were cleared from 
Area IV in 2003.1

' 

Information from Interviewees: There have been no intervic\\ s conducted to date regarding 
Building 4863. with the exception of the personnel intcrvic\\ of Dan Trippeda on September 18. 
2003. The research team is in the process of obtaining the transcript from this interview. 

Radiological Incident Reports: There have been no radiological incident reports identified f(x 
Building 4863. 

Current Usc: As indicated above. according to Mr. Trippeda. Building 4863 was demolished in 
2003. 7 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Releasc(s): 
Radiological surveys specific to Building 4863 have not been conducted: however. according to 
the Area IV Radiological Characterization Survey, the area was included in the survey conducted 
in 1994 and 1995. Located in the southwest corner of survey block H 13. the Building 4863 area 
ambient gamma survey result measured between 6.0 and 12.2 pR/hr. The survey found 
background to be 15.6 ~tR/hr, and the acceptable limit was identified by Rocketdyne as being less 
than 5 pR/hr above background. Accordingly. survey results in the vicinity of the Building 4863 
area were found to be below the then-acceptable limits.x.lJ 

Radiological Use Authorizations: There have been no use authorizations identified for 
Building 4863. 

1 Energy Systems Group, Industrial Planning Map Santa Susana Field Laboratory. May 1982. 
2 ETEC, Drawing No. M000-6834 7-0 I, Santa Susana Field Laboratory ETEC Site Development Map, February 12. 
1987. 
1 

ETEC, Drawing No. GEN-CA-0001, SSFL Area IV Site Map, November II, 1992. 
4 Rockwell International, Document No. Rl/RD93-125. Rocketdvne Di!·ision Annual Site Environmental Report 
I 992. December I 4, I 993. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County, California, Volume 2 Area IV Site Summaries. May 2005. Ci.ting Personnel 
Interview, Dan Trippeda, September I 8, 2003. 
" U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County. California, Volume 2 Area IV Site Summaries. May 2005. Citing Personnel 
Interview, Dan Trippeda, September 18, 2003. 
8 

Rocketdyne Document A4CM-ZR-OOI I, Rev. A, Area IV Radiological Characterization Survey, August 15, 1996. 
9 

Boeing, Document No. NOO I SRR I 40 I 31, Approved Sitewide Release Criteria for Remediation ofRadiological 
Facility atthe SSFL, February I 8, I 999. 
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Former Radiological Burial or Disposal Locations: Like Building 4473. Building 4863 was 
located in the former location of the Building 4363 leach field. This leach field is not associated 
with any operations in Building 4863. 

Aerial Photographs: In 1952. the area comprising the future Building 4863 is agricultural 
farm land. The 195 7 area photographs shows a I in car ground scar leading just north of the future 
Building 4473 and 4863 area eastward to the intersection of22m1 and L Street. This ground scar 
appears to correspond to a drainage channel referenced in Building 4375 construction drm\ ings. 
The area remains undeveloped until 1972 aerial photographs with the appearance of construction 
activities to the east ofthe Building 4375 area in the future location of Buildings 4863 and 4473. 
Beginning in 1978. the aerial photograph interpretation begins to refer to the area as process area 
5. Stains. as well as probable storage tanks are visible in this area. comprising Buildings 4363. 
4873.4875.4375.4874.4473. and 4863. The area to the west of Building 4863 appears to he an 
area of increased activity. This area continues to contain more materials in subsequent 
photographs until 1995 when the area. according to the aerial photograph interpretation. appears 
to be abandoned. By 2003. all structures related to process area 5 have been removed from the 
location. and by 2005. the area is vegctatcd. 1 

Radionuclides of Concern: Based on the limited historical information available. it docs not 
appear radionuclides were used at Building 4863. 

Drainage Pathways: Aerial photographs appear to show the establishment of a drainage 
channel in the vicinity of the Building 4863 area in 1957. The drainage channel extended to the 
north of Buildings 4863 and 44 73. eastward to the intersections of L and 22nd Streets. Currently. 
surface water in the vicinity of former Building 4863 flows to the south-southeast into the ditch 
on the north side of former L Street. then cast until former L Street ends. where it then flows 
southeast into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4863 area is Class 3 because the likeliness of radiological contamination as a result of 
building operations is low based on available information. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference for the following recommendations. 

Based on the available information, soil sampling is recommended in the Building 4863 area. 
Very limited information regarding the operations of Building 4863 has been located. to date. 
Significant information regarding the disposal and demolition of the building is lacking. 

There have been no previous characterization studies tor the Building 4863 area. Therefore. 
additional characterization is recommended for the Building 4863 area. This includes the 
following Building 4863 areas and appurtenances: 

• The former Building 4863 location. Limited information is available regarding the 
building's operations. The area comprising the Building 4863 area included numerous 
above ground storage tanks. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Site Description: The Building 4873 area comprises Building 4873 and the surrounding area 
just north of Building 4363 at the northeast corner of 24111 and L Streets. This building was 
located outside the boundaries of the U.S. Government-optioned land at the SSFL Site. Building 
4873 appears to have been constructed prior to 1958 as an "Installation of OMR Mock-Up Fuel 
Handling.·· I~ Figures 2.3.11 a through 2.3.11 e provide a current photograph and the best 
available building-specific drawing(s) that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building FeatUJ·es: There is limited available information regarding the features of Building 
4873. According to an undated Atomics International drawing of the bridge and index 
arrangement of the building. and a 1958 aerial oblique photograph of the area. the building 
appears to have been a tall open steel structure (sec Figure 2.3.11 d) located just north of Building 
4363.3

-l Additionally. aerial photographs appear to show the building to have been connected by 
aboveground pipelines to Building 4363.' The purpose of these pipelines is unknown. 

Former Use(s): The 2005 HSA presented information regarding this facility based on 
information provided by Phil Rutherford and Del Aubuchon during September 18. 2003. 
personnel interviews.~, According to the Mr. Rutherford and Mr. Aubuchon, Building 4873 
served as part of the hydraulic test facility as the hydraulic test laboratory and was where the 
engineers established the parameters of the experiments. The building was part of the Hydraulic 
Test Facility that was used to conduct preliminary tests on piping. pumps and other loop 
components. The test facility used water because it has a similar flow rate to liquid sodium. 7 

An undated drawing identifies this facility as an "Installation ofOMR Mock-Up Fuel Handling." 
and this facility appears to have been constructed prior to 1958.x 9 The March 15. 1962. 
industrial planning map refers to "873 .. as a "pad at Bldg 363." In 1967. the building is labeled 
as a "fuel rod test tower and pad.'' By 1971. industrial planning maps identify the building as a 
hydraulic test lab and it remains identified as such through 1991. the last available ETEC site 
map. Unlike Buildings 4473 and 4863. discussed above. Building 4873 was owned by Rockwell 
d . . . . I . d Ill II I" I' unng tts enttre operattona peno . · · - · 

1 Atomics International, Drawing No. 303-873-S5, Installation ojOMR Mock-Up Fuel Handling Bridge and lndc.\ 
Arrangement #875, Date Illegible. 
c Unknown Photographer. Aerial Oblique Photograph of SSFL dated November II. 1958 
3 Atomics International, Drawing No. 303-873-S5. Installation ojOMR Mock-Up Fuel Handling Brid;;e and Index 
Arran;;ement #875, Date Illegible. 
4 Unknown Photographer, Aerial Oblique Photograph of SSFL dated November II, 1958 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
6 Because the research team has not yet received the interview transcript from the 2003 interviews, the information 
~resented is paraphrased from information contained in the 2005 l-ISA. 

Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahorat01y, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005. Citing Personnel 
Interview, Del Aubuchon, September 18, 2003. and Personnel Interview, Phil Rutherford, September 18, 2003. 
8 Atomics International, Drawing No. 303-873-S5, Installation ofOMR Mock-Up Fuel Handlin;; Bridge and Index 
Arrangement #875, Date Illegible. 
9 Unknown Photographer, Aerial Oblique Photograph of SSFL dated November II, 1958 
10 Atomics International, Nuclear Development Field Laboratories, Industrial Planning, March 15, 1962. 
11 Atomics International, Nuclear Development Field Laboratories, January I, 1967. 
12 Atomics International, Nuclear Development Field Laboratories, April I, 1971. 
u Rockwell international, Drawing No. GEN-C A-000 I, ETEC Site Map, February 19, 1991. 
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Information from Interviewees: There have been no interviews conducted to date regarding 
Building 4873. with the exception of the personnel interviews of Dan Trippeda. Phil Rutherford. 
and Del Aubuchon on September 18. 2003. The research team is in the process of obtaining the 
transcript from these interviews. 

Radiological Incident Reports: There have been no radiological incident reports identilied for 
Building 4873. 

Current Usc: According to Mr. Trippeda. Building 4873 was demolished in 2003: hmvever. 
available documents that have been reviewed have not provided a linal demolition date. 1 A 
November 15. 2000. addendum to the demolition contract noted that the demolition of Building 
4873 included the removal of an 8-inch municipal water line located on the north side of the 
Building 4873 foundation. The line was to be removed to the point of intersection with a 
concrete pad and/or road.2 In September 200 I. the removal was further modified to include the 
construction of an access vault at the \\ater shutotfvalve to allow future access. It was estimated 
that there was 125 linear feet of underground water piping.' 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Relcasc(s): 
Radiological surveys specific to Building 4873 have not been conducted; however. according to 
the Area IV Radiological Characterization Survey, the area was included in the survey conducted 
in 1994 and 1995. Located in the southern portion of survey block H 12. the Building 4873 area 
ambient gamma survey result measured between I 1.0 and 16.1 ~tR/hr. The survey found 
background to be 15.6 ~tR/hr. and the acceptable limit was identified by Rocketdyne as being less 
than 5 )lR/hr above background. Accordingly. survey results in the vicinity of the Building 4873 
area were found to be below the then-acceptable limits.45 

Radiological Use Authorizations: There is no evidence to indicate the operations in Building 
4873 were authorized by any use authorizations. 

Former Radiological Burial or Disposal Locations: There are no radiological burial or 
disposal locations identified at Building 4873. 

Aerial Photogr·aphs: In 1952, the area comprising the future Building 4873 area is agricultural 
land. By 1957. two buildings have been constructed in the Building 4873 area. including 
Building 4363 and what appears to be an elevated pad in the location of Building 4873. In 
August 1959. Building 4873 appears to be more developed with a larger structure being present. 
I 962/1963 photographs appear to show the presence of possible overhead pipelines connecting 
Building 4873 with Building 4363. Beginning in I 978, the aerial photograph interpretation 
bcgins.to refer to the area as process area 5. Stains. as well as probable storage tanks are visible 
in this area. comprising Buildings 4363, 4873. 4875. 4375. 4874. 4473, and 4863. This area 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County. California, Volume 2 Area IV Site Summaries, May 2005. Citing Personnel 
l nterview, Dan Trippeda, September 18, 2003. 
2 Boeing, Building(s) 4363. 4375. and 487 3 Addendum to Demolition Contract, November 15. 2000. 
3 Boeing, Building(l) 4353, 4363, 4375 and 487 3 Addendum to Demolition Contract, September 4, 200 I. 
4 

Rocketdyne Document A4CM-ZR-00ll, Rev. A. Area IV Radiological Characterization Sun•ev, August 15, 1996. 
5 Boeing, Document No. NOO 1 SRR 140131, Approl'ed Sitewide Release Criteria for Remediation of Radiological 
Facility at the SSFL, february 18, 1999. 
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remained active through the early 1990s. In 1995 the area appears to no longer be active. and the 
Building 4873 structure no longer appears to be present. By 2003 all structures related to this 
processing area have been removed. By 2005 the former Building 4873 area is vegetated. 1 

Radionuclides of Concern: Based on the limited historical information available. it docs not 
appear radionuclidcs were used at Building 4873. 

Drainage Pathways: 1957 site drmv ings and plot plans shmv a drainage ditch beginning at the 
southwcsl corner of the buildi~:g. then Jlmving north along the vvcst end of the building. then 
flowing east along the northern boundary of the building to an area east ofthe building where the 
dravving indicates that the ditch should be run ··so drainage will discharge to south of building."" 
(See Figure 2.3.11 c.) Currently. surf:1cc "ater within the vicinity of f(xmer Building 4873 drains 
to the southeast into the ditch on the north side of former L Street. Surf~1ce water then runs cast 
along former L Street ti II it dead ends. \\here it then flows southeast into Area Ill. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4873 is Class 2 based on limited available historical information and the proximity of 
the building to Building 4363. 

Recommended Locations for Soil/Sediment Sampling: Plate I and Figure 2.3 provide a 
convenient reference f(1r the following recommendations. 

Based on the available information. soil sampling is recommended in the Building 4873 area. 
Very limited information regarding the operations of Building 4873 has been located. to date. 
Significant information regarding the disposal and demolition of the building is lacking. 

There have been no previous characterization studies for the Building 4873 area. Therefore, 
additional characterization is recommended for the Building 4873 area. This includes the 
following Building 4873 areas and appurtenances: 

• The former Building 4873 location. Limited information is available regarding the 
building's operations. Based on aerial photographs. the building was an open steel 
structure and included possible above ground pipelines that were connected to Building 
4363. The purpose ofthe pipelines could not be determined from available documents. 

2.4 GROUP 4 

The Group 4 index map is presented in Figure 2.4. Group 4 includes is located in HSA-5D 
South and includes two water storage tanks ('fank 4701 and 4702) and the borrow area. Limited 
inf(mnation is available regarding these areas. 

Tank 4701 and Tank 4702 

Tanks 4701 and 4702 are located on the ridgeline along the southern edge of Area IV. The tanks 
have been used to store water for use at the SSFL. Facility drawings show that waterlines to 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
2 Atomics International, Drawing No. 303-363-Cl3, Grading and Plot Plan, Building 363 Remodel, 1957. 

173 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea liSA-51) 

----------------------
October 2012 

buildings originate from the pipeline leading from the two tanks. According to the 2005 HSA. 
Dan Trippcda indicated that water only flowed out from the tanks. Documents could not be 
located to indicate how the tanks were refilled or the capacities of each tank. There have been no 
radiological surveys speeilic to Tanks 4701 or 4702 conducted. and available documents did not 
identify any use authorizations or incident reports relating to the tanks. Both tanks remain 

d. I . I stan 1ng at t 1e site. 

Aerial photographs show the presence of a single vertical tank on the ridgeline as early as 1957. 
An aboveground pipeline leads Ji·om the tank to the base of the ridge. where it appears to go 
underground. Ground scarring is visible from the tank to 24th Street. Beginning in 1965. a 
second tank is visible to the west of the first tank. This new tank is no longer visible in 1967: 
however a larger tank has been placed adjacent to the west side of the 1957-era tank. The site 
remains relatively unchanged through 2005. where the tanks remain visible.~ 

Process water used at the SSFL was obtained fl·om wells and stored in 50.000 gallon tanks.' 

As a result of the limited information available regarding these tanks. and their remoteness ll·om 
radiologically controlled facilities. the preliminary MARSSIM Classification for Tanks 4701 and 
4702 is Class 3. There are no recommended sampling locations for either of these tanks. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 - Area IV Site Summaries, May 2005. Citing Personnel 
Interview, Dan Trippeda, September 18, 2003. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Incomplete Document regarding "North American Aviation Inc., Atomics International Involvement in Atomic 
Energy Research and Development since 1946," Date unknown. 
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3.1 U.S. ATOMIC ENERGY COMMISSION SPECIAL NUCLEAR MATERIAL 
LICENSE 

The first license issued by the U.S. Atomic Energy Commission (AEC) for the SSFL site \\as 
Special Nuclear Material License No. SNM-21. It was initially issued on April 6. 1956 f()r usc at 
the Canoga Park site. License No. SNM-21 authorized Atomics International Division of North 
American Aviation. Inc. (Atomics International) to receive and possess 50 grams of uranium 
enriched in U-235 f()r use in fission counter tubes. License No. SNM-21 \vas rcnev'ved. extended. 
and/or amended 79 times in its 40 year history to increase the number and type of nuclear 
materials that could be handled at the Canoga Park and SSFL sites. This license was terminated 
on September 27. 1996. In February 1975. the AEC became known as the Nuclear Regulatory 
Commission (NRC) and License No. SNM-21 became an NRC license. License No. SNM-21 
applied to contractor owned facilities. only. located outside the former ETEC boundary. 
Buildings 4020 and 4055. within Subarea HSA-5D. operated under License No. SNM-21. 

3.2 U.S. ATOMIC ENERGY COMMISSION CRITICAL EXPERIMENTS FACILITY 
LICENSE 

On October 3. 1960. the AEC authorized Atomics International. under License No. CX-17. to 
possess and operate a separable-half type critical experiments facility at power levels not 
exceeding 200 watts (thermal) in Building I 00 (now known as Building 41 00). which is adjacent 
to the HSA-50 subarea. Atomics International conducted this research under contract to the 
Southwest Atomic Energy Associates of Shreveport, Lm:isiana. The license permitted the 
possession .. and use of special nuclear materials as follows: 

• 25 kilograms of U-233 and I I 0 kilograms of U-235 as fuel for the reactor: 

• 135 grams of U-233. 1.135 grams of U-235. and 135 grams of Pu-239 tn foils and 
capsules tor use in connection with operation ofthe reactor: 

• 0.5 gram each of U-233. U-235. and Pu-239 in fission counters for usc in connection with 
operation ofthe reactor: and 

• 32 grams of Pu in encapsulated neutron sources for use in connection with operation of 
the reactor. .. 

License No. CX-17 also permitted the possession "'and usc of source materials as follows: 

• 656 kilograms ofTh-232 for use in the core and buffer regions ofthe reactor; 

• 700 grams of natural uranium in toils and capsules for use in connection with operation 
of the reactor; and 

• 0.5 gram each of U-234, U-236, and U-238 in fission counters for use in connection with 
operation ofthe reactor.'' 

License No. CX-17 also permitted the possession "and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation ofthe reactor." 
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License No. CX-17 vvas amended ten times hefixe it was terminated on October 6. 1980. 

3.3 CALIFORNIA DEPARTMENT OF PUBLIC HEALTH RADIOACTIVE 
MATERIAL LICENSE 

On September II. 1963. the State of Calit"lxnia. Department of Public Health issued Radioactive 
Material License No. 0015-59 to Atomics International. This license authorized the possession 
and use of a wide range of radioactive materials at the De Soto Avenue. Canoga Park. and SSFL 
sites as listed in Table 3.1. below. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and 83 between atomic number 3 and 83 

Antimony-124 Any 50 curies 
lridium-192 Any 70 curies 

Cobalt-GO Sealed sources I 0 sources not to exceed 400 curies 
each 

Hydrogen-3 Any 550 curies 

Polonium-21 0 Any 150 curies 

Any byproduct material Separated from irradiated thorium 250 micro curies total 
and uranium samples 

llydrogen-3 Titanium tritide foil (U.S. Nuclear 500 mill curies 
Corporation) 

Hydrogen-3 Titanium tritide foil (U.S. Radium 1 curie 
Corporation) 

Strontium-90 Sealed source (U.S. Nuclear 5 micro curies 
Corporation Model 312) 

Radium-22G Any 2,000 milligrams 
Radium-22G Sealed neutron sources 500 milligrams 

Cobalt-GO Sealed source (U.S. Nuclear 1 source not to exceed 5 curies 
Corporation Model 338) 

Cobalt-GO Scaled source (Isotopes Specialties 1 source not to exceed 5 curies 
Company Model 338) 

Ccrium-144 Scaled source (Isotopes Specialties 50 micro curies 
Companv Model 160) 

I ridium-192 Sealed source (Technical Operations 1 source not to exceed 20 curies 
Model A424-l) 

Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) milligram each 

Strontium-90 Sealed sources Two sources of 3 mill curies each 

Americium-241 Any 2 mill curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 700 pounds 

This license is assumed to have covered the use and possession of radioactive materials in 
Building 4020, the Hot Laboratory, and Building 4055, the Nuclear Materials Development Lab, 
as well as up to four other facilities in Subarea l-ISA-50 that may have been involved in the use 
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of radioactive materials. Up until December 1969. there had been 39 amendments to this license. 
The radioactive materials covered in the 39111 amendment arc listed in Table 3.2. below. 

Table 3.2 
Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee mav Possess 

Any radionuclidc with atomic Any 25 curies for any one radionuclide 
number 3 thrcugh 83 

Antimony-124 Any I 00 curies 

I ridium-192 Any I 00 curies 

Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 
each 

I lydrogcn-.1 Anv I 0.000 curies 

l'olonium-21 0 Anv 150 cut·ics 

Knpton-8:- Anv I 00 curies 

!\eptuniun<-237 Anv I 00 micro curies 
Radium-22(, Anv except as n.:cttron sources 5 gran1'~ 

Radium-226 Scaled neutron ''H!rcc5 500 miliigrams 

Cobalt-60 Scaled source (l 1.S. !\uclcar I Sot!t-cc not to c:~.cccd 5 curies 
Corporation Modci .i38) 

Cobalt-60 Scaled source ( l'c'lopcs Specialties I source not to exceed 5 curies 
Company Model 338) 

Cobalt-60 Scaled source (Lockheed Nuclear 25,()(10 +1- 2.500 curies in 12 sources 
Products D\\.!2; 442-100 I) 

I ridium-192 Sealed source (Technical Operations 4 sources not to exceed I 00 curies 
Model A424-1) each 

Radium-226 Scaled sources ( :\RC Equipment Seven sources not to exceed 0.4 
Cor~oration) milk:ram each 

Cali fonium-2 52 Scaled source ( O;tk Ridge) 2 sottrccs not to exceed 550 micro 
curies each 

Any radionuclide with atomic Any Not to exceed I 00 curir.:s for any one 

number 3 tl:rough 83 radionuclidc 

Promethium- 14 7 Promethium oxide 150.000 curies 

Americium-241 Any I 0 curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 1.000 pounds 

Tantalum-IS" Metal 500 curies 

Natural or depleted uranium Any 50,000 pounds 

Mixed fission products (Hot Lab) Any I 0.000.000 curies 

Any radionuclide with atomic Any I 00.000 curies for any one 
number 3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2, 1979 when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5. 1996. As of August 27. 20 I O. there had been II 0 amendments to this license. 

177 
Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical Memorandum: 1\t-ea IV, Subarea liSA-50 

3.4 RADIONUCLIDE LIST TO BE USED IN SOIL AND GROUNDWATER 
SAMPLING 

October 2012 

From a review of historical documents and radioactive material licenses issued for the SSI· L. all 
of the radionuclidcs selected for radiochemical analysis of soil and groundwater samples arc 
likely to have been used or generated on the SSFL 

Site 
No. Use(s) 

4020 Hot Laboratory: 
Component 
Development Hot Cell 

4055 Nuclear J\1aterial 
Development Laboratory 

417]/ Gammagraph Building 
4865 
4]5] Organics Reactor 

Development Building: 
Research and 
Development Laboratory 
Building 

4]6] Mechanical Component 
Development and 
Counting Building: 
Research and 
Development Laboratory 
Building 

4373 SNAP Critical Facility 

4374 Test Loop Enclosure 

4375 Control Shelter Building 

Table 3.3 
Summary of Subat·ea HSA-SD Sites 

Radionuclides of Concern 

Current 
Status 

Demolished 

Standing 

I 
Demo I ished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Potential Radionuclidcs of Concern 

U-235. U-238, Pu-238, Pu-239' 240. Th-232. 
Th-234. Th-228. /\c-228. Ra-226. Pb-214. 
Bi-214. Pb-212. Bi-212. and Tl-208. Also. 
II-J. Sr-90, Co-60. Cs-1] 7. [u-1 52, Am-24 I. 
and Am-24.\. 
Na-24 has a 15 hour half~life and Co-57 has 
a 272 d half-life. hence these contaminants 
have decayed and will not be analvzed. 
U-2.\5. U-238. Pu-2.\8. Pu-2.\9! 240. Th-2.\2. 
Th-234. Th-228. Ac-228. Ra-226. Pb-214. 
Bi-214, Pb-212, Bi-212. and Tl-208. Also, 
1-1-3, Sr-90, Co-60. Cs-137, Eu-152. Am-24 I. 
and /\m-243. 
Co-60. U-2.\4, U-235, and U-2.\8 

Co-60, Mn-54, Ni-59, Ni-63. and Fe-55. 
Mn-54 and Fe-55 have short half-lives and 
will not be analyzed. 

U-235. U-238, Ra-226, Pb-214, Bi-214, Pb-
212. Bi-212. Tl-208, H-3, Sr-90. Cs-137. Co-
60. Eu-152 

U-235, U-238, Pu-238, Pu-239+ 240. Th-2.\2. 
Th-234, Th-228, Ac-228. Ra-226, Pb-214. 
Bi-214, Pb-212, Bi-212, and Tl-208. Also. 
H-3, Sr-90, Co-60, Cs-U7. Eu-152, Am-241. 
and Am-243. 
U-235, U-238, Pu-238. Pu-239+ 240. Th-232. 
Th-234, Th-228, Ac-228, Ra-226, Pb-214. 
Bi-214, Pb-212, Bi-212, and Tl-208. Also. 
H-3. Sr-90, Co-60, Cs-137, Eu-152, Am-241. 
and Am-243. 
None identified. 
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Site 
No. Use(s) 

4468 Holdup Tank 

4473 Hydraulic Test 
lnstrumentatior2_furildin_g _ 

4509 Parkin'!. Lot 
- -

4520 Parking Lot 

4553 Parking Lot 

Table 3.3 (continued) 
Summary of Subarea HSA-SD Sites 

Radionuclides of Concern 

Current 
Potential Radionuclides of Concern 

Status 
De 111 o I ish eel U-235. U-238. Pu-238, Pu-239+240. Th-232. 

Th-234. Th-228. Ac-228. Ra-22(,, Pb-214. 
Bi-214. Pb-212. Bi-212. and Tl-208. Also. 
H-3. Sr-90. Co-W. Cs-137. Eu-152. Am-241. 
and AtP-243. 

Demolished None identified. 

---
Demolished 

-----~-·· 

Demolished U-235. li-238, Pu-238. Pu-239+240. Th-232. 
Th-234. Th-228. Ac-228. Ra-226. Pb-214. 
Bi-214. Pb-212. Bi-212. and Tl-208. /\I so. 

I H-3. Sr-90. Co-6ll. Cs-137. Eu-152. Am-241. I 
! and An~-243. 

Demo! ish eel None identified. 
4575 Parking Lot =W)emolished None idecti lied. 
4701 Water Tank )cmo I i shed 1\:one identified 
4702 Water Tank Demolished None identified 
4854 Radiation Fuel Gauge 

Test Structure 
4863 Hydraulic Test Loop 
4873 llydraulic Test 

Laboratory; Fuel Rod 
Test Tower and Pad 

4874 Control Rod Test Tower 
and Pad 

4875 Pad and Creep Loop 
Tower 

Demolished 

Demo! ish eel 
Demo! ished 

Demo! i shed 

Demolished 

None identified. 

None identified. 
None identified. 

None identified. 

None identified. 
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4.0 REACTOR/CRITICALITY FACILITIES/SIGNIFICANT SITES 
WORKS CITED 

4.1 BUILDING 4020 

Hot Laborator 

Building 4020 Cited Documents 

Alexander, R.E., Atomics International Internal Letter, Re: Radiation Safctv Unit Weeklv 
NewslettC'rf(Jr Period Ending November 4. I 9(; 7, November Ill, I 96 7. 

Atomics Intcrnationai, Atomics !nternuti<J.''U! flo.' !,ahorur::rF CapaiJi/itics and Facilities, Date 
Unknown. 

Atomics International, Document No. ]\ i\A S R _()4(;(), Pmjcc I Prop;sa!s Fiscal Years IIJ65 and 
I966, Sodium Cooled Reactor Development P:·ogmnis, November 2, 1964. 

Atomics International, NAA-SR-MEM0-11605, Weekly Hight/ightsfhr S8ER Operations Week 
Ending August 2I, I965, August 27, 1965. 

Badger, F.H., North American Aviation Internal Letter, Re.· Inn:sligation of hi-Cell Fire at 
CDHC, November 4, 1963. 

Badger, F.H., Atomics International Internal Letter, Re: Incident Report, June 25, 1965. 

Badger, F.H., Atomics International Internal Letter, Rc: Incident Report. Non-Radioac1i1·e 
Outside Storage Area at AIHL Bldg. 020, SS, /i-I2--(J5, August 16, 1965. 

Badger, F.H., Rockwell International Internal Letter, Re: Fuel Slug Fire- Cell 2. Ju(v 29. I975, 
September 29, 1975. 

Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safety Incident Report, 
T020, October 20, I98I, November 19, 1981. 

Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safety Incident Report, 
T020Airlock, I2/I8/8I, December23, 1981. 

Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safety Incident Report, 
T020 --Cell I. March 22. I982, March 29, 1982. 

Badger, F.H., Rockwell International Internal Letter, Re: Final Report- Fermi Zirconium Fines 
Explosion Bldg. 20, April 2, 1982. 

Boeing, Document No. RS-00010, Area 4020, MARSSIM Final Status Survey Report, October 
31, 2000. 

181 
Redacted 



Santa Susana 1-ield Laborator) 
llistorieal Site Assessment 
Final Technical l\1emorandum: Area IV, Snbar·ea HSA-SD October 2012 

Boeing. EI D-06141. ..Hot l.aborator; Decontamination and Dismantlement Final Report:· 
November 27. 200 I. 

Clow. ll.l-: .. Atomics International Internal Letter, Re: Liquid /Vaste Remowd at CD!fC. .January 
20, 1960. 

Coonce. G.L.. Atomics International Internal Letter, Re: Contamination Survey, June 7. 1962. 

Deschamps. R., Boeing Internal Letter. Re: Incident Report. Contamination Found on 
Employee ·s Shoe. A0677, T020, 712197, April 15. 1998. 

Energy Technology Engineering Center Document No. A4CM-AR-0005, Area IV Chemical 
Usage Summarv Report. September 30, 1994. 

Ericson. G.l., Atomics International Internal Letter. Re: Radioacti1•e Liquid Spill at CDHC 
Building 020, January 12. 1965. 

Guy, E., Energy Technology Engineering Center. Occurrence Report, SAN---ETEC-GENr-1997-
0001. January 29. 1998. 

1-larcombe. R., Boeing Internal Letter. Re: Incident Report, Loss of Control of Radioactive 
Material, A0675, T020 Parking Lot, 3/26/97. April 9. 1997. 

Heine, W.F., Atomics International Internal Letter, Re: Radioactive Spill at CDHC Bldg. 20 
Santa Susana, June 13, 1962. 

Heine, W.F., North American Rockwell Internal Letter Re: Operational Safety Unit Weekly 
l-lighlights-WeekEnding4/9/7l,April 13.1971. 

Lane, W.D .. North American Aviation, Inc. Internal Letter, Rc: Decontamination ofR/A Holding 
Area at CDHC, July 2, I 963. 

Lopez. M., Letter Re: Release of Building 4020. January 3 I, 2005. 

Lupo, Roger, Cm?firmation Survey (?f Building T020 Concrete Blocks and Other Building 
Debris, Santa Susana Field Laboratmy, March 26, 1999. 

Moore, J.D., Environmental and Radioactive }_jjluent Monitoring Annual Report 1973, Undated. 

ORISE, Document No. ORISE 2000- I 524, Verification Survey for the Land Area Formerly 
Supporting the Hot Lahoratmy, Santa Susana Field Laboratmy, The Boeing Company. Ventura 
County, California, December 2000. 

Remley, M.E., Atomics International, to Levy, J. V., U.S. Atomic Energy Commission, Re: Fire 
in the Component Development Hot Cell, May 9, June 7, 1962. 

Remley, M.E .. Atomics International, to Levy, .J.V., U.S. Atomic Energy Commission. Re: 
Unusual Incident at the Component Development Hot Cell, July 15, 1963. 
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Rockwell International. AI-76-21, Em•ironmental Impact Assessment of Operations at Atomics 
International Under Special Nuclear Materials License No. SNM-21, April 30. 1976. 

Rockwell InternationaL Enclosure 2 to 87RC02380, RockH e/1 Division, Rock11·el/ International, 
Transumnic Waste Handling and Packaging Plan, February 27, 1987. 

Rockwell InternationaL Report No. ESG-79-7, Environmental Monitoring and Facility Effluent 
Amlllal Report 1978, April 1979. 

Rockwell International. Report No. r:SG-81-17, Environmental Monitoring and Facility !:'/fluent 
Annzwl Report 1980. May 27. 1981. 

Rockwell I ntcrnational. ESG81-30. Onsite Radiological Contingcncv Plan for Rock11-ell 
International Operations Licensed Under Special Nuclear Material License No. SN.tf-21, March 
3, 1982. 

Rockwell International. Report No. ESG-82-21, Environnzental Monitoring and Facility !:/fluent 
Annual Report 1981, July 15. 1982. 

Rockwell International. 82ESG-224 Enclosure, Energv Systems Group 1:jfluent Monitoring 
Report, Special Nuclear Material License SNM-21, Date unknown. 

Rockwell International. Report No. ESG-83-17, Environnzenhtl Monitoring and Facilitv Effluent 
Annual Report 1982. June 1983. 

Rockwell InternationaL Report No. ESG-84-9, Environmental Monitoring and Facility Effluent 
Annual Report 1983, March I 984. 

Rockwell InternationaL ESG-82-33. Health and Safety Sections j(n· Renewal Application of tlzc 
Special Nuclear Materials License SNM-2I, Docket 70-25, Issued to Energy Systems Group of 
Rockwell International, June 5. 1984. 

Rockwell International, Report No. Rl/RD85-123, Environmental Monitoring and Facility 
Effluent Annual Report DeSoto and Santa Susana Field Lahomtories Sites 1984, March 1985. 

Rockwell International, Report No. Rl!RD86-140, Environmental Monitoring and Facility 
~jjluent Annual Report DeSoto and Santa Susana Field Laboratories Sites 1985,April 1986. 

Rockwell InternationaL Report No. Rl/RD87-133, Environmental Monitoring and Facility 
Effluent Annual Report De Solo and Santa Susana Field Laboratories Sites 1986, March 1987. 

Rockwell InternationaL Document No. RIIRD90-118P, Decontamination and Decommissioning 
of Hot Laboratory, Building 020 SS, Volume 1, Technical Proposal for Complication of' Task, 
March 3 I, 1990. 

Rockwell International, Document No. RI/RD90-132, Environmental Monitoring and Facility 
Effluent Annual Report DeSoto and Santa Susana Field Laboratories Sites, 1989, May 1990. 

Schaeppi, W., Boeing Internal Letter, Re: Unauthorized Movement of Radioactive Material, 
March 23, 1998. 
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Schau bert. V. and Allen. D .. Special Nuclear Material Control Progmm j(Jr SEFOR Fuel 
Decl{[(/ding. Date Unknown. 

Shao. L Letter Re: Soil Sampling Results for Buildings 468 & 020 at SSFL. August 3. 1998. 

Vandiver. D. B .. Letter Re: Nuclear Hazards Indemnity. July I 0. 1986. and DuVal. R .. Letter Re: 
Removal of 12 WESF Capsules from RII-IL. .. undated. 

U.S. Nuclear Regulatory Commission. Materials Ucen.1e. SNM-21. September 15. 1977. 

U.S. Nuclear Regulatory Commission. NUREG-1 077. ic.m•iromncntal impact Approiscil for 
Renel\·al ofSpecial Nuclear Material License l'.Jo. SlVM-21. June 1984. 

U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 

4.2 BUILDING 4055 

Facility Name Building No. Period of Operation Notes 
Nuclear l\1aterials 4055 1967-1977 
Development Facility 

Building 4055 Cited Documents 

Atomics International. A 1-6 7-3. Radiation and Nuclear Saj(:ty at Atomics international. March I, 
1967. 

Atomics International. Al-74-44. Special Nuclear Material Control Program for Plutonium U1·e 
hy Atomics international Dil'ision of Rockwe11 international in Research and Development 
Actil·ities Under Special Nuclear Material License No. SNM-21, May 24. 1974. 

Atomics International, Document No. Tl-00 1-630-00 I. Safety Review Committee Action on 
Gll'oe-Box Operation Safety Evaluation for Rachmste Combustor in Bldg T055. January 30. 
1975. 

Atomics International. License Application for the Nuclear Materials Development Facilitv, June 
24. 1966. 

Badger, F.H .. Internal Letter Re: Radiological Safety Incident Report. June I, 1981. 

Badger, F.l-1., Internal Letter Re: Radiological Safety Incident Report, February 8, 1983. 

Barnes. J.G .. Authorization for Use of Radiological Materials or Radiation Producing Devices. 
Authorization No. 157, August 4, 1992. 

Begley, F.E., Internal Letter Re: Radiological Safety Incident Report, October 21, 1986. 

Bradbury, S.M., Internal Letter Re: Radiological Safety Incident Report, May 29, 1980. 

Bradbury, S.M., Internal Letter Re: Radiological Safety Incident Report, November 25, 1980. 
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Bradbury. S.M .. Internal Letter Re: Radiological Safety Incident Report November 12. 1981. 

Bradbury. S.M .. Internal Letter Rc: Radiological Safety Incident Report March 29. 1983. 

Bradbury. S.M .. Rockwell International Internal Letter Re: Replacement ofR/A Waste Line to 
Hold-up Tanks at Bldg. 055. December 8. 197(J. 

Brock. 11.L. Nuclear Regulatory Commission Inspection at lleadquarters Site and Santa Susana 
Field Labc1ratory. July 31. 1986. 

deArrieta . .1.. ct al.. Plauning Rcportl)lutonium Materials DcTc!opmcnt Facility Building 055. 
Santa Susmw. May 24. 1965. 

Dennison. W.F .. Letter Re: Monthly Progress Report December 1987. January 5. 1988. 

Dennison. W.F .. Letter Re: Mo:1thly Prugrcs:-. Report, June 1988. July 8. 1988. 

Dennison. \V.F .. Letter Re: MDnthly Prugrcs, Report, September 1988. October 6, 1988. 

DenniS(li'. W.F .. Letter Re: Monthly Progress Report October 1988. November 7. 1988. 

Dennison. W.F .. Letter Re: Monthly Progress Report January 1989. February 8. 1989. 

Dix. T.E.. Rockwell International Internal Letter Re: Minutes of Radiation Safety Committee 
Meeting\\ ith Free Electron Laser Project Concerning Use Authorization Request, March 2. 
1992. 

Granthan~. L.F .. Rockwell International Internal Letter Re: Application to Use Plutonium 111 

Radwastc Combustion Tests. January 21. 1975. 

Horton. P.l-1 .. Letter Re: Renewal of Use Authorization No. 115. February 20. 1986. 

Jackson, K .. Rockwell International Internal Letter Re: Chemicals for Building 055, September 
18. 1991 

Jones, L.J., Atomics International Document No. OP-00 1-99-00 I, Plutonium Facility, Facility 
Emergency Plan for NMDF- SS 55. June 18. 1969. 

Kellogg, L.G., Letter Re: Monthly Progress Report, October 1987, November 6, 1987. 

Kearns, Roy, Memorandum Re: Validation of Rocketdyne Transuranic Waste Data. April 18, 
1994. 

Klostermann, J.P., Internal Letter Re: Glove Box Failure in Building T055, July 5, 1973. 

Lane, W.O., Internal Letter Re: Contamination Event in Building 055, A0286, May 21, 1970. 

Lane, W.O., North American Rockwell Internal Letter Re: Water Leak at the NMDF, January 
14, 1971. 
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Lang. J.F .. Rockwell International Internal Letter Re: Renewal of Use Authorization No. I 15. 
February 21. 1980. 

Lang. J.F .. Rockwell International Internal Letter Rc: Renewal of Usc Authorization No. 115. 
February 22. 1982. 

Litwin. R.Z .. Rockwell International Letter Rc: Rl Background and Capability to Develop a 
Weapons-Grade Plutonium Fuel Cycle and Disposal Evaluation for the PDR. October 5. 1992. 

Melvold. R.W .. Letter Re: Activation of Building 055 in Area IV. SSFL to be used as a Research 
and Development Lab. May 23. 1991. 

Melvold. R.W .. Letter Re: Building 055 Activation. Final Phase. March 16. 1992. 

Meyer. R.D .. Internal Letter Re: Radiological Safety Incident Report, July 20. 1979. 

Moore. J.D .. Document No. Al-77-14. Atomics lntenwtional Em•ironmental lvfonitoring and 
Facilitv Effluent Annual Report 1976. Date Unknown. 

Moore. J.D .. Environmental and Radioactive Effluent Monitoring Annual Report 1973. Undated. 

Moore. J.D .. Internal Letter Re: Quarterly Review ofNMDF (T055) for Radiation Safety. Fourth 
Calendar Quarter. 1981. February 22, 1982. 

Moore. J.D .. Internal Letter Re: Qua11erly Review of NMDF (T0 55) for Radiation Safety~ First 
Calendar Quarter. 1983, July 7. 1983. 

Moss, T.A., Letter Re: Monthly Progress Report, March 1990. April 12, 1990. 

Moss. T.A .. Letter Re: Monthly Progress Report. April 1989, May 15. 1989. 

Moss. T.A .. Letter Re: Monthly Progress Report. August 1989. September 15. 1989. 

Mountford. L.A .. Authorization for Usc of Radioactive Materials or Radiation Producing 
Devices. Authorization No. liSA. March 10. 1979. 

Mountford, L.A .. Authorization tor Use of Radioactive Materials or Radiation Producing 
Devices, Authorization No. 1158. March I 0, 1980. 

Mountford, L.A., Authorization for Use of Radioactive Materials or Radiation Producing 
Devices, Authorization No. II SF, March I 0, 1984. 

Nagel, W.E., Authorization for Use of Radioactive Materials or Radiation Producing Devices, 
Authorization No. I ISH, March I 0, 1986. 

Oak Ridge Associated Universities Report, CoJ!firmatmy Radiological Survey Nuclear Materials 
Development Facility (Building T-055). Rochvelllntemational, Santa Susana, California, July 
1987. 
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Ogden Environmental and Energy Services Co.. Inc.. Phase 1/ Suhsur/(tce Jm·cstigation 
Underground Storage Tank UT-55 Building 055. November 1997. 

Owens. D.E.. Internal Letter Re: Incident Report A0224. January 4. 1978. 

Owens. D.E.. Internal Letter Rc: Incident Report. July 24. 1978. 

Owens. D.E .. Internal Letter Rc: Incident Report. July 26. 1978. 

Owens. D.E.. Internal Letter Re: Incident Report - Room Contamination at NMDF. /\ugust I. 
1978. 

Owens. D.E.. Internal Letter Re: Notice of Safety Rule Violation. June I 5. 1978. 
Owens. D.E ... Internal Letter Re: Radiological Occurrence at NMDF Involving Minor Personnel 
Contamination. January I 0. 1978. February I 5. 1978. 

Ovvcns. D. E .. Internal Letter Re: Radiological Occurrence at NMDF. May I 5. 1978 

Owens, D.E.. Internal Letter Rc: Stack Monitor Failure at NMDF. /\ugust I. 1978. 

Remley, M.E .. Letter Rc: Physical Security of Special Nuclear Materials Docket 70-25. 
December 22. 1975. 

Remley. M.E.. Letter Rc: Renewal of Special Nuclear Materials License No. SNM-21. Docket 
70-25. December 17. 1982. 

Remley. M.E .. Rockwell International Letter Re: Disposal ofTransuranic Waste. February 27. 
1987. 

Remley. M.E .. Rockwell International Letter Re: Plutonium-Contaminated Waste, June 8. 1987. 

Robinson, G.C.. Internal Letter Re: Radiological Safety Incident Report. March 29. 1982. 

Rockwell International Report. AI-DOE-13559. Nuclear Materials Development Facility 
Decommissioning Final Report. March 31, 1987. 

Rockwell International Report. NOO I TI000200, Long-Range Plan for Decommissioning Surplus 
Facilities at the Santa Susana Field Laboratories, Date Unknown. 

Rockwell International Report, N704TI990066, Plutonium Concentrations in Soil Samplesfi'om 
the Nuclear Material Development Facility, August 6, 1986. 

Rockwell International, AI-76-21, Environmental impact Assessment of' Operation.'>· at Atomics 
International Under Special Nuclear Materials License No. SNM-21, April 30, 1976. 

Rockwell International, Document No. AI-78-1 0, Decontamination Plan for Atomics 
International Facilities Licensed Under Special Nuclear Material License SNM-21, March 10, 
1978. 
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Rockwell InternationaL Report No. ESG-79-7. fo,lll'imnmcntal Monitoring and Facilitv !:(fluent 
Annual Report 1978. April 1979. 

Rockwell InternationaL Document No. NOO I TI000098. Annual Review of Radiological Contmls 
- 1977, May 27. 1980. 

Rockwell International. Enclosure 2 to 87RC02380. Rockm'll Division, Rockwell lntemational. 
Transumnic Waste !fondling and Packaging Plan. February 27. 1987. 

Rockwell InternationaL Report No. ESG-81-17. Em•ironmental Monitoring and Facilitv Effluent 
Annual Report 1980. May 27. 1981. 

Rockwell InternationaL ESG-81-30. Onsite Radiological Contingency Plan fin· RockH'cll 
International Opcrotions Licensed Under S'pecial Nuclear Material License No. SNM-2 f. August 
28. 1981. 

Rockwell International Report. ESG-81-30. Onsite Radiological Contingency Pion for Rock11·e!l 
International Opemtions Licensed Under Special Nuclear Material License No SNM-21. March 
3. 1982. 

Rockwell InternationaL Report No. ESG-82-21. Em•ironmcnta! Monitoring and Facilitv Effluent 
Anmw! Report 1981 . .July 15, 1982. 

Rockwell InternationaL Report No. ESG-83-17. ~'nvironmenta! Monitoring and Facilitv Effluent 
Annual Report 1982. June 1983. 

Rockwell International, Report No. ESG-84-9. Em•ironmenta! Monitoring and Facilitv Effluent 
Annual Report 1983. March 1984. 

Rockwell InternationaL ESG-82-33. Health and Safety Sections for Renewal Application of the 
Special Nuclear Materials License SNM-21, Docket 70-25, Issued to Energy Systems Group of 
Rockwell International. June 5, 1984. 

Rockwell International, Report No. RIIRD85-123. Environmental Monitoring and Facility 
Effluent Annual Report De So to and Santa Susana Field Laboratories Sites 1984. March 1985. 

Rockwell InternationaL Report No. RIIRD86-140, Environmental Monitoring and Facility 
Effluent Annual Report DeSoto and Santa Susana Field Laboratories Sites 1985. April 1986. 
Rockwell International Report. N704SRR990027, Final Radiation Survey of the NMDF. 
December 19. 1986. 

Rockwell International Report, AI-DOE-13559. Nuclear Materials Development Facility 
Decommissioning Final Report, March 31, 1987. 

Rockwell International, Report No. RIIRD87-133, Environmental Monitoring and Facility 
Effluent Annual Report DeSoto and Santa Susana Field Laboratories Sites 1986, March 1987. 

Rockwell International, Report No. RIIRD88-144, Environmental Monitoring and Facility 
Effluent Annual Report DeSoto and Santa Susana Field Laboratories Sites 1987, March 1988. 

188 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technicall\Jemorandum: Area IV, Subarea IISA-SD October 2012 
----------------'-------------------------------

Rockwell InternationaL Report No. RI/RD89-139. Em·imnmental Monitoring and Facilitv 
J.;ffluent Annual Report De Solo and San/a Susana Field i~ahoralories Sites 1988. May 1989. 

Rockwell International. Report No. Rl/RD90-132. l~·m·ironmental Monitoring and Facilitv 
Effluent Annual Report DeSoto and Santa Susana Field Lahomtories Sites /989, May 1990. 

Rocketdyne Document A4CM-/R-OO II. Rev. A. ;1rca iV Radiological Clwmctcri:.:ation 
SwTcv. August 15. 1996. 

Rouse. Leland. NRC Letter Re: SNM-21. Amendment No. I. October 7. 1987. 

Sapcrc Consulting. Inc. and The Boeing Company. Historical Site /1ssessmcnt ofAreo IV Santo 
Susana Field l"ahorotorv, Ventum Countv. Co/if(Jmia. Voluml·] Area iV Site Summaries, May 
2005. Citing Rockwell International Report. N704SRR9900 124. Plutonium Concentrations in 
Soil around Drain Lines at NMDF. April 3. 1986. 

Sayer. W.B .. Atomics lnternatior!allntcrnal Letter Rc: In-box Filter Systems at Building 055. 
July 22. 1968. 

Schrag. F.C., Rockwclllntcrnatiot~allnternal Letter Rc: Estiamte for Rectification ofNMDF. 
Building 055, December 7. 1987. 

Stafl(xd. K.T., ETEC. Site Consolidation Assessment. April 16. 1987. 

Tuttle. R., Authorization for Usc of Radioactive Materials or Radiation Producing Devices. 
Authorization No. 88, March 4. 1975. 

U.S. EPA, Environmental Photographic Interpretation Center Draft Report March 2010. 

U.S. EPA Report, no document number. Final Oversight Verification and Confirmation 
Radiological Survey ReportfrJr Bui /dings T-0 /1, T-0 19, T-055, and T-1 00. December 20. 2002. 

U.S. Nuclear Regulatory Commission, Materials License. SNM-21. September 15. 1977. 

U.S. Nuclear Regulatory Commission, NUREG-1 077. Environmental impact Appraisal fin· 
Renewal ofSpecial Nuclear Material License No. SNM-21. June 1984. 

U.S. Nuclear Regulatory Commission, Materials Licf'nse, SNM-21. June 28, 1984. 

4.3 BUILDING 4373 

Notes 
Critical Test Assembl 

Building 4373 Cited Documents 

Ashley, R.L., Atomics International Document No. NAA-SR-7300, Evaluation of the Atomics 
international Nuclear Development Field Laboratory as a Location for Reactor Facilities, May 
25, 1962. 
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Atomics InternationaL Drawing No. 303-GEN-C4L Sheet 7 of 14. Santa Susana Facility Plot 
Plan. approximately 1964. 

Atomics InternationaL Facilities and Data Department, Progress Report Fiscal Year 195 and 
Forecast Fiscal Year 1958. January 1958. 

Atomics InternationaL Santa Susana Map . .July 14. 1964. 

Atomics InternationaL Nuclear Development Field Laboratories. Santa Susana. March 1975. 

Author Unknm\11. Faci/irv lnj(mnalion Bldg 373. Date Unknc)\\n. 

Boeing, Document No. NOO I SRR 140131. Apprm·ed Sitewide Relmsc Criteria frJr Remediation 
ofRadiological Faci/itv a/ the SSFL. February 18. 1999. 

Brehm, R.L .. Atomics International Document No. NAA-SR-7011, Summary lla::cm/.1· Rej}(}r/ 
and Operations Manualj(Jr SNAP Critical Assemblies 4A and 4C. January 22. 1962. 

ETEC Document. GEN-ZR-0012. Radiological Surw'y ofBuildings !373 and T375. August 8. 
1988. 

ETEC. Photo 395784. January 19. 1999. 

Harcombe. Richard. Internal Letter Re: Radiological Incident Report A0664. August 25. 1995. 

Jarrett A.A .. Letter Re: Expanded Use of Building 373. March 30, 1960. 

Lahs. W.R .. Atomics International Document SRR-696-13-001, Review o(SNAP Critical 
Facility Safety Analysis Report- Addendumf(Jr SCA-4A Operation: Recommendations and 
Minutes o{Meeting held December 30, I 969. January 13, 1970. 

Lancet, R.T .. Letter Rc: DOE Authority for Release of Certain Facilities at SSFL, January II. 
1990. 

Log Book, Building 373, January II, 1962 to May 28, 1965. 

Pendleberry. S., Document No. EWR-824906, Demolition Procedure Demolition of Rubidium 
Loop in B/373. May 1995. Export Controlled Document 

Remley, M.E .. Atomics International Letter Re: Annual Review of Buildings 012 and 373-
Minutes of Meeting of May 3, 1966, July 7, 1966. 

Remley, M.E .. Atomics International Letter Re: Semiannual Survey of the SNAP Critical 
Facility and Minutes of Meeting of February 17, 1964, February 27, 1964. 

Remley, M.E., Atomics International Letter Re: Semiannual Review of Building 373-
Recommendations and Minutes of Meeting of September 16, 1964, September 24, 1964. 
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Minutes ofMeeting of March 20. 1963. AprilS. 1963. 

Remley. M.E .. Internal Letter Re: Semiannual Review of Building 373 --Recommendations and 
Minutes of Meeting of September 16. 1964. September 24. 1964. 

Remley. M.E .. Letter Re: Comments on Dratl Report of Reactor Safety Survey Report. SNAP 
Critical Assembly-4A. Building 373. June 8. 1965. (Export Controlled Document) 

Remley. M.E .. Internal Letter Re: Review of Buildings 012 and 373 and the lJse of Poison 
Loaded Mylar Films in the SCA-4A and -4B Experiments. Minutes of Meeting of March 29. 
1965. June 24. 1965. 

Robinson. K.S .. Rockwell International Internal Letter Re: Alkali Metal Waste in Area IV. 
January 22. 1989. 

Rock\vell International. Document No. NOO 1 EROOOO 17. Nuclear Opemtions at Rockwell's San/a 
Susana Field Laboratorv A Factual Perspecti1•e. December 20. 1989. 

Rockwell International. A4CM-AN-003. Area IV Clumtcteri::ation Sti!Te1' Plan. March 30. 
1994. 

Rocketdyne. Report No. A4CM-ZR-OO 11, Area IV Radiological Charactcri:;ation Survey Final 
Report, August 15. 1996. 

Sapcre Consulting. Inc. and The Boeing Company, Historical Site Assessment oj"Area IV Santa 
Susana Field Laboratmy. Ventura Cotmty, Calij"ornia. Volume 2 --Area IV Site Summaries, May 
2005. 

Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa 
Susana Field Laboratory, Ventura County, Calij"omia. Volume 2 -Area IV Site Summaries, May 
2005. Citing Boeing Internal Document, no document number. Radiation Survey Report. 
Building 83 7 3-Septic Tank. December 7. 2000. 

Schrag. F.C .. Internal Letter Re: Building 373. SSFL. June 19. 1987. 

Schrag. F.C., Job Improvement Request, May 22, 1987. 

Stamp, S.R., AEC Letter Re: Approval to Operate SCA-4A in the SNAP Critical Facility. 
Building 012, February 12. 1970. 

Thiele, A. W., Atomics International Document NAA-SR-MEM0-7029, SNAP 8 Critical 
Experiment Summmy Hazards Report and Operations Manual, February I, 1962. 

Trippeda, Dan, Email Correspondence Re: 373 Septic Tank, January 3, 2001. 

Williams, R.O., Rockwell International Letter Re: Environmental Assessments. January 31, 
1984. 

191 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Tcchnicali\Iemoranduru: Area IV, Subarea HSA-5D 

------------------------------------------
October 2012 

Unknown Author, Process Ha::ards Analvsis jin· the Septic Fanks and Svstcms Renwm/s at 
Hui/ding 4353, 4373, and 4/43, December 6, 2000. 

U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 20 I 0. 

Wong. Gerard, Letter Re: Release of Building 4373 and 4375, May 9, 1995. 
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Figure 2.2.1m 
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Leach Field and 
Leaching Pits Piping 
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Figure 2.2.1p 
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A0016 Incident 
Report Spill 
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Parking Lot 4575 
Site Photograph 
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Figure 2.3.7a 
Building 4874 

Site Photograph 
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Site Photograph 
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Figure 2.3.9b 
Building 4473 
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Figure 2.3.10a 
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Figure 2.3.11a 
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Site Photograph 
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Response to Comments on Draft HSA-SD Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Thank you for the clarification, though I find it deeply troubling that EPA doesn't feel it can use normal descriptive words like "background" to refer 
to a concept that is used throughout the investigative and regulatory process of cleanup. "Background" is part of normal terminology used within this 
context. and I will certainly continue to use the word that way. I will also continue to use the words "partial meltdown" as it applies accurately to the 
SSFL site. 

I have been reading through the 5d report which is filled with incidents that are of deep concern about some of the handling of these very hazardous 
materials. I am continuing to formulate my written comments about 5d especially with regard to the many radiological incidents at the hot lab. and 
appreciate the special attention given to the parking lot area, as we have spoken about this area for a long time (ref. Canvas hot lab enlargements 
presented to EPA during earlier preliminary employee intervie\v and HSA process discussions), and feel that some dialogue and further understanding 
is needed with regard to: 

Building 55 1\uclear materials building (this was a building that was earlier marked as non-radiological) 
I have to say that i find it completely unacceptable that this nuclear development building continues operations today, contracted out by an "unknown 
firm". I believe we need to know what is going on in this building and by whom. The subcontract relationship does not excuse the responsibility 
about the impacts of these facilities. and (like the ESADA and se\eral other glaring examples that are severely lacking in needed documentation to 
really charactize properly) we cannot afford anything less than full transparency about the operations. by whom, and what isotopes and processes 
are/were involved in their historical and current operational processes. 

I hereb: request that specific time be set aside to discuss this issue at the next stakeholder meeting on 4'20 as I believe it is crucial to getting a 
complete investigation to enable appropriate remedial decisions to be made. If there is ongoing current licensing tor nuclear work outside of cleanup 
investigation. i believe that is relevant inti.mnation we should know about. I have no faith that an: one 11ill be back later to look at these exclusions 
and therefore. I feel it is crucial that they be addressed here and nm1. 

.\gree -- Cnmmcnt \\ill be Jllk'gralL'J 111 liS:\ und soil tc:-,tmg program as <..1pprnpr1ate 

Response 

Noted. 

Agreed. EPA believes that it is important that we correct all errors in our draft HSA Technical Memorandums. These Response to 
Comment tables present the manner in which each correction will be make in EPA's final HSA Report. EPA's records search 
effort has produced important information regarding the past operational practices at Building 4055 although our HSA Tl\1 did 
contain some errors concerning current operations in this building. Since issuance of the subject HSA TM, Boeing has provided the 
following additional information: 

""The statement. ""The building remains operational todav and is operated under contract to Boeing hv an unkno\\)n 
firm·· is incorrect. Since the mid 1990's Building 4055 has been used by The Boeing Company to conduct proprietary 
and classified laser research tor the federal government. The work has been conducted by Boeing employees and none 
of the work in 4055 has been contracted out to ··unknown" firms. None of the operations have utilized radioactive 
materials and therefore there have been no incidents, spills or releases involving radioactive materials. Operations at 
4055 are currently terminating and should be completed by mid ;'vlay. The prior mission of Building 4055 was as the 
Nuclear :Vlaterials Development Facility (N.V1DF). Manufacture of plutonium and uranium fuels was conducted for the 
AEC and DOE between 1967 and 1979. In I 987. the Nuclear Regulatory Commission (NRC) contracted with Oak 
Ridge 1\ssociated Universities (ORAU) to perform a post-decommissioning verification survey of 4055. 
http:; \vww.etec.cnergv .Q.ov/librarviD&D page; I 987-Building T-055 .pdf. 
Based on the results ofthis survey. the NRC released the facility for unrestricted use and removed it from the SN;'vl-21 
License. 
http:'·\\ ww.etec.energy .gov'library D&D _page'-+055-nrcrel.pdf. 
Subsequently. in 200 I. the EPA and their contractor, Tetra Tech. conducted an oversight verification survey of 
building 4055 at the request of the public. 
http: \\W\1 .etec.energv.Q.ov 'librarv.D&D paQeiRocketdnle OV -Confirm Bldgs T-0 1 I to T-1 OO.pdf. 
The conclusion of the survey report (page FS-2) stated ... ""The independent dato collected hr Tctm Tech during the 
Ol'.1l11TC\ arc oj.1ujjicicnt qua/ill· and cjuanlitr to: ( /) os.1ess the radiological status olcach building. (2) supplement 
and conjinn other documentmion ofj(Icilitr conditions. and (3) he used hr EPA to dCl·e/op U'commendmions and 
conclusions. The data sholl': (1) good agreement with prior swTcrs. (2; ilwt surji.1ces monitored hr Term Tech arc 
H·irhin :\RC-ntah/ishcd radiological limi11. and (3) that C.\po.wrc rates inCU.IUru/ hv Tetra Tech do not e.vceed NRC
estuhlishcd radiological limits. Tetra Tech's field mcasuu'mcnt.\ lt'Crc co•npared with the radiological closeout .11/ITct·., 

conducted hr Rockctdvnc and. tt·here app/icahlc. lt'ith the conjirnwtion <-UIHT hv DOE "s contmctor, Oak Ridge 
fnstillltcfor Science and Education (0R!SE; Em·imnmclltal Site Sur\"e\ und Assessment Program. Althoughjie/d 
mea.1uremcnt techniques and data reporting method1 differed. Tetra Tee;, "s field measun'ments con/inn tlzc 
conc/usium reached h1· hoth Rockctdmc ami OR!SE. ·· . . 

This inf(mnation will he integrated into EPA's Final HSA Report. 

\:;trtl Colllment \\ J!i not be Integrated 1nto II~A or \o!l tc:-.tlllg program 

Fl.\~4L Page I of 12 10 05 2012 
Redacted 



Response to Comments on Draft HSA-5D Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

I appreciate these responses regarding questions about building 55. I am a bit confused as it seemed that Dave Dassler was under the impression that 
this building was contracted out to an "Outside firm" if the term "unknown" is not preferred. What hazardous substances were used/ handled in this 
building during the years of chemical laser research/activities'.' 

Regarding the release for unrestricted use, haven't other released areas since turned up with contaminants found'.' I just feel that we all agree the 
standards at the time and my understanding is that subsequent hotspots were found. so now. during the radiological investigation, I would appreciate 
that this building be investigated. rather than set aside for later. especially since we have no assurances of what "later" will bring us, considering the 
pending litigation about the cleanup. and the crazy manner in which budget issues have been handled by our government of late. 

The reason for my concern is about the contaminated tunnels with TRU (transuranic) related isotopes, and the delay, and seemingly incomplete data 
as to the final disposition of the materials that were stored at the site. as the shipping of this waste was delayed several times. Additionally. where 
within the building footprint. \Vas it stored? And what were the potential releases/incidents related to this building during the subcontract years'.' 

Finally. I think this building is a perfect example of a situation where the EPA is supposed to sample the soil below this building, but are not free to 
investigate within the fence line and inside. How are they supposed to carry out that responsibility when the building remains atop the soil with these 
exclusions imposed on the process'' 

How and when will this be done within the funding period of this project as specific timelines are imposed by the AOC0 

Group 5d 
This report is very well organized and presented. 
Considering the massive inventories of radioactive material that went in and out of building 20 and the level of incidents and emergencies. should it 
not be listed as a criticality facility'' Or if there could be some other designation that provides the proper perspective and context of the hazardous 
e\ ents encountered at this I~1Cilit). Indicated in this report detailed fic1cility description. cells 2.3. and 4 are described as "criticality workstations" 

P27 
The issue of the transfer drawer~ is conti.1sing when reading about the 40,000 lbs fuel cask fi·om the Piqua facilit). 

The indication was that this area \\as air scaled with leakage rrevented through use of intlatablc air locks but given the large number of incidents. it 
seemed to only be prevented under perfect conditions.\\ hich was olten not the case. Spontaneous burning of o ring seals. paints quite a different 
picture of "normal working conditions" 

P37 

1.) The decommissioning process as described. leaves me with many questions I feel arc not adequately answered. regarding the large volumes of 
raclioactivcl) contaminated '' ater generated that the disposal is not clearly described. 
In 1997 clue to extraordinary rain le\els. over 6500 gallons ofraim\ater had to be pumrcd fl·om the severely contaminated basement structure 
remaining and the lacking information as to how this was managed is of deep concern. 

2.) Descriptions from intcn ie\\Ces that rain leakage into the building also describes a different problem: ih1ater leaks in. the structural problems 
including seam contamination found shO\v that the integrit) of the "scaling nature of the building" \\as ineffecti\ e and perhaps \1hy so many 

11 unt()J"Cseen incidcnh uccurrcd. 

3.) The '\member 27.2001 dismantling and decommissioning repc'rt (Boeing) does not indicate the le\el of contamination f(,uncl or how it \\as dealt 

.\gree l\)n1ment \\Ill hl.? 1ntegrall'J 111 liS.\ and :-.o1l tcstmg progr<Jill as appropnatc 

Response 

The EPA is leading the radiological soil investigation within the SSFL Area IV and NBZ. The objective of this effort is to identifY 
areas in SSFL Area IV and NBZ that are above radiological background levels as determined by process described in the 
DTSC/DOE Administrative Order on Consent (AOC) dated December 20 I 0. EPA ·s study area includes approximately 23 
potentially radiologically contaminated buildings and structures (e.g. existing facilities). These existing facilities, including walls. 
roofs, floors. piping. parking lots and associated structures. will need to be tested and removed. Because of procedures and 
efficiencies allowed under the DTSC/DOE AOC, EPA is deferring its sampling under and nearby these existing facilities until the 
decontamination. demolition. and associated soil cleanup work is complete. Once this cleanup work has occurred. in accordance 
with the DTSC/DOE AOC. EPA will implement a confirmatory soil sampling effort over these facilities zones to confirm that the 
remediation goal is achieved. 

Noted. Throughout all HSA T:Vls. EPA has attempted to remain consistent with the usc of radiological historical terminology. As 
indicated in the HS:-\-SD T\1. the Building 4020 was constructed and operated for the remote handling and examination of highly 
radioactive materials including nuclear fuels. cladding materials, etc .. Although these examinations included a nlllnber of tests. 
measurements. and other operations but none of which included bringing nuclear materials to a "criticality event... EPA agrees that 

1 

~nany of the ~~~rations at Building 4020 wer~ indeed hazarcl~us and numcrm_1s rcl~ases of radioactive materials re~ul_ted. ~Iow~ver, II 

1t would be dJttJcult to charactenze the buddmg w1th the clesJgnatJon ot a ··cntJcaiJty lacillt) us1ng a consistent dctmilJon tor th1s 1 

term throughout the HS.-\. 

l\'otecl. The transfer drmvers in Building 4020 \\ere located \vithin the walls between each ofthe hot cells and \\ere used to transfer 
material from one cell to another for varying exrcriments. This would r,ot hm e included the 40.000-pound Piqua fuel transfer cask. 
The cask would ha\e been brought into a decontamination room, unloaded. and the various materials would have entered the cells 
through the large doors bet\\een the decontamination room and cell. Small components of the Piqua fuel. if required. would have 
been transferred from cell to cell through the transfer drawers. 

The doors in Building 4020 \I ere reported to have included inflatable seals to minimize leakage around the doors and between the 
areas. EPA is unable to state. based on available historical documents, \1hethcr these safeguards were successful. 

I) \iotecl. A\·ailable documents indicate that in preparation for rains. Boeing installed a CO\er to the basement area that had been 
exposed as a result of building demolition. This co\er. in late 1996 and earl) 1997. was compromised alilming approximately 6.500 
gallons of rain \later to infiltrate the basement. Source documents do not detail hem the \later was removed or how it was managed 
after removal. 

2) i\otecl. As di-;cu~sed during the EPA Stakeholder meeting on April 20. 20 I I. EP:\ intends to go deeper than approximately 18 
feet (the depth of Boeing's building removal depth) \\hen sampling the Building -1020 footrrint. Any leakage of contaminated 11ater 
tl·om the basement structure into underlying soils ''ill be characterized by EP:\ 's sampling rrogram lor this site. 

3.) '\oted. EP:\ is in the process of obtaining additional documents from The Boeing Company regarding Building 4020. EPA will 
include a specific 'carch for records regarding the lc\cls of contamination \\ithin the basement. EPA bclie\es that its sampling 
program ti·om this site\\ ill idcntil) remaining residual radiological contamination. if an::-. 

:'\·oted --Comment\\ ill not he mtcgratcd lrlto !IS:\ or :'lOll tcst1ng program 

FJ.YIL Page 2 of 12 
Redacted 
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Response to Comments on Draft HSA-5D Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

with, when describing the cutting and storage of the concrete slabs from the basement of hot lab, which leads me to be more concerned with this 
particular decommissioning process. How were these concrete storage areas labeled as they decayed over time, resulting in potential further 
contamination of the storage area as water was used to remove contamination from concrete in many earlier descriptions. Would rainwater not also 
have a similar effect? I have seen bizarre storage of concrete throughout the site and have never thought about it in those terms because of the 
massive volumes. and neither would workers. being that they see it everywhere. What was done to warn them? I have seen signs that say "clean 
closed. no dumping" on this high-security. private property. which indicates a tendency to dump in any open space. How were these areas defined 
with signage" I hereby request that I be directed to example photographs of such areas as I feel this is a very important issue. 

4.) The entire section regarding the decommissioning and dismantling process is quite alarming. How mucfl concrete rubble was generated in this 
manner" I have a very specific worker contact that I feel is crucial that you interview for this issue as they worked in this area involved specifically in 
this process. I have seen video footage of this process that was particularly alarmed with the dust generated that was not controlled. This was a daily 
process that went on for some time and now that I read about the technical details involved in the waste generated from this process. I am even more 
concerned because it would then be part of that wastewater that is seemingly not adequately controlled. This brings me to request that specific care to 
step- out sampling in drainages leading to area three and beyond (including silvernale pond). 

S.) I would also like to request that the silvernale actiflow treatment area be considered for radiological sampling and treatment potential. 

6.) It is acknowledged that the floor drains were the most contaminated parts of this process and the trenching and sectioning process described does 
not include levels of contamination found. Realizing that the I 1/27 '0 I report is not the subject here, but feel that levels of contamination f()und are 
crucial for our understanding and ask that they be provided to this group. 

'I P41 I 1.) Description of the radiological waste tank states in the tina! disposition as free of radiological contaminants. How is this possible'' Or am l 
misunderstanding the statement'? 

2.) Parking lot cam as submitted for reference and discussion at the -L 20 technical group meeting about some of the storage practices during 
demolitions. 

].) Will the I ft layer of sand be evident in columnar sampling? \Viii 11e be able to push to clean if necessary based on depth step-outs'' \\'hat \1 ill the 
parameters t()r decision making in this area with regard to depth sampling and what will be considered clean? 

P.fS 
lnterv ie11 ce 166 and his discussions about waste management and that there wasn't a "backside guy" and how waste was handled and trequetlC} of 

incidents is of great concern. including asphalt spills 11 here excavation \1 cnt dmm I O'ft to clean up the asphalt. again leading to more questions about 
hot asphalt and 11 here and how it was stored. 

The hot lab incident list spanning seven pages is of particular concern. The numbers of incidents that include potential releases to the environment 
indicate a lack of general control considering the hazards imolved 11ith these materials. The hot lah remmal process is also of special concern given 
that they exca1 ated to 80 ft 1vhen bedrock l thought was believed to be estimated at 12ft bgs. In discussions. l was corrected that it 11as only 18 ft bgs 
rather than 80 ti and thought I had mis-heard the information but recalled the photograph I had seen in the past regarding the exca1 at ion footprint 
11hich is clearly much more than 18ft since :;.ou can see the line 11here bedrock hegins. There are also two deep hole areas that 11ent down much 
further. l request that specific groundwater sampling data for this area be prm ided included as an additional line of evidence considering the .se1 <ere 

II lc1eb if contamination. the number and scale of incidents compared to the rest of the stud; area is truly stunning . 

. \gree- Collllllt.'tlt \\!II he l!ltt.'~talL'd !!1 liS.\ '-illJ :-.n1l test1ng prPgram a~ appropr1atc 

Response 

4.) Agreed. EPA agrees that based on available information. there do not appear to have been controls in place to control dust 
generated during the demolition process of Building 4020. As discussed during the April 20. 20 I I, stakeholder meeting, EPA is 
aware of potential pathways to Silvernale Pond and is considering these pathways, as well as Silvernale Pond, and released its 
sampling plan for Silvernale (and other ponds and drainages) for Stakeholder review and comment on August I 9, 20 I I. EPA will 
keep the stakeholders apprised of sampling activities and data results a~sociated with this sampling plan. 
S.) Agreed. Soil samples collected during the Subarea SC investigation and the soil samples that will be collected during the SON 
investigation target the drainages that lead from the vicinity of former Building 4020 and tlow into the R2 retention Ponds. As stated 
in 4) above. EPA released a sampling for sediments and surface water in the drainages exiting Area IV and flowing into the R2 
ponds and Silvernale. Under EPA sampling plan. surface water and sediment samples will be collected from the R2 ponds and 
Silvernale pond. 

6.) Agreed. EPA is in the process of obtaining additional documents from The Boeing Company regarding Building 4020. EPA will 
include a specific search for records regarding the levels of contamination within the tloor drains of Building 4020 and report such 
information in our tina! HSA report. 

1.) Agreed. The septic tank was found to he free ofradiological contamination. not the waste tank. EPA will change the final 
sentence on page] I to read "According to Boeing. the final report stated that the septic tank was· tree of radiological contamination 
and any hazardous biological materials.··· 

2.) Agreed. EPA appreciates your submission of the photograph showing the storage of material on Parking Lot 4S20. Gi1en these 
storage acti1 ities. EPA has included sampling in the vicinity of the former parking lot. 

].) Agreed. :\sa result of the pre\ ious issues of rain water filling up the 4020 excavation and waste tank secondary containment it is 
important to characterize the soil on top of the bedrock. Therefore. EP:\ has designated sampling locations within the 4020 footprint 
tl·mn beneath the sand layer and above the top of the bedrock. The sand layer will be visible in the soil cores. Additionally. select 
locations outside the footprint have been designated to have samples collected on top of the bedrock. The results ofthese samples 
will be compared to the radiological cleanup levels issued by DTSC in <h.:Cordance with the DTSC;DOE AOC. 

Agreed. As a result of this line of evidence and a1ailable historical documents EPA has iclentitied the area ofthe former spill and the I· 

area to the nor1h and west of Building .fOSS as sampling locations. , 

Noted. Based on the evaluation of the four ··Jines of evidence·· that lead to the identification of targeted sampling in all subareas. 
including SON. 2S sample locations were identified in the FSP ·\ddenclum 11 ithin the building -+020 footprint including the area of 
the deep holes mentioned in the comment. Ground11ater monitoring results are considered hy EPA hut not used as a primar:;. line of 
e\ idence for our soi I sampling program .. -\s part of this EPA project at SSFL. EPA collected two rounds of ground11 atcr samples. 
Once 1 a! ida ted b:v EPA staff. this ground1vater data 11 iII be summariLed in a report and released for pub! ic re1 ie1v. 

.\otrd Comment\\ 1ll not he nltegrateJ 1nW liSA or :-.oil tL':-,t1ng program 

FJ.\'AL Page] of 12 10 OS 2012 
Redacted 
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Response to Comments on Draft HSA-5D Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Interviewee I 06 describing enough material to make four bombs and reduced down to one gram each day? Is it possible to see the balance of his 
interview transcript to better understand this comment? 

lntervie\\ee 149 describes cutting fuel rods apart from fermi\\ hen it melted down. Was the fuel rod inspection for the SRE accident documented here 
as \vell'7 lie also describes throwing sodium blocks into the pond was unauthorized but did happen. This again supports the issue that process was not 
ah\ays t(111owed due to the experimental nature ofthc \\ork on the hill. 

Of the seven pages of incidents. it is clear that things were tar from controlled in this area. and these many incidents that included nitrogen purging 
and man) e\acuations and really large \Oiumes of radiological inventory that make the many serious tires that erupted as a result ofthese hazardous 
operations of deep concern. 

October 196 7 incident that O\ ertlcm ed contaminated water throughout the controlled area - it states that it \vas successfully decontaminated but does 
not prm ide details as to hm\ it was done. Since this and many other incidents resulted in serious contamination le\cls that likely drained from the 
area. I believe these details are important. especially given that se\eral evacuations due to unsafe conditions occurred at this facility. 

October 20 1981 "clean ladder incident" I think illustrates the case of \lhich radioactive contamination is mobilized about the site. From tv larch of 
1980 to October of 1981. this ladder 11a~ potentially used b: many \vorkers in and out of these radiologically confined areas considering how a worker 
must repeatedly grip a ladder in nrder to climb up or dm\n. this is particularly troubling to me. Especially considering the level of activity discO\eted 
on the ladder. 

The zirconium fuel pin tines incident \larch 22 1982 from fermi that resulted in o ring burning and emplo:ees evacuated. also details a scenario 
where dangerous levels of contamination resulted. 

Thi-, is a proce" to reco\ cr the 25° o remaining enriched uranium that \vas environmental!: problematic to begin with. and these incidents illustrate 
those ha?ardous operations\\ ell. 

'------- . 

. \gn.·r- CummL'Ilt \\Ill be JntL·_sr~ncJ 111 llS.-\ ~md ~oil te:-.t111g program as apprPprJalL' 

Response 

Noted. The interview summary does not provide any additional context to provide clarification of his comment. The following is an 
excerpt of the interview transcript containing the text in question: 

'·I started working at Santa Susana in 1954 on the "other side of the fence"' at Rocketdyne. on hydraulics for the thrust chamber 
preflight testing. It took 20 months for me to get my security clearance so that I could work for AI. After that I worked at Building 
020 [the Hot Lab]. the Engineering Test Building (ETB. Building 003), the hot cell and the SRE. My job titles included: Senior 
Research Mechanic. Analyst, Process Analyst. and Research Analyst: basically I was a glorified mechanic. At AL I hydrided 
zirconium and uranium for the SNAPs 2, 4, 8, and 12 and also melted, alloyed. extruded. and fabricated the fuel elements used in the 
SNAPs. The SNAP 8 was the only reactor with a fixed fuel element and it was launched from Vandenberg Air Base. then some 
engineer destroyed it by accident. The SNAP 8 had a 'lo meg power delivery and an operational power life of 4.800 hours at 
maximum power output. It would sure be the means of putting electrical power on the moon in a small compact unit. 

I also fabricated plutonium into fuel rods. At one time I had enough materials in my safe to make four bombs. I had to balance the 
radioactive materials every night to I gram. People that I worked with included QRS. TUV. WXY, and ZAB. There were an 
amazing number of people who worked there with a diversity of experience from different lifestyles. 

I worked back and forth between SSFL and DeSoto and Van Owen. I opened DeSoto and closed down Van Owen for AI. I lived in 
Whittier and drO\ e 150 miles a day on surface streets: there were no free: ways back in those days. I always brought my lunch, but 
there were many "slop shops·· or "roach coaches." We played chess at lunch- there was a chess club with about 200 members and 
we had a round robin between players from DeSoto and the hill. And the ping-pong matches were quite unique. We would get a lot 
of snow up there in the winter and the animals would come lie on the asphalted areas because it was warm. I sa\\ a lot of animals: 
deer. squirrels. foxes. jackasses. and coyotes ... 

It should be further noted that EPr\ will issue a complete report on its SSFL Former Worker Interview Program (including full 
transcripts of i nterv ic\\ ees) by :\0\cmber 20 I I . 

Agreed. EPA weighs such comments in determining sampling location:; and the density of samples. Additionally. EPA will review 
the documents received during the HSA-5D keyword search to determine if additional information regarding the inspection ofthe 
SRE fuel rod is available. 

Agreed. EPA concurs \\ith this assessment and. accordingly. has included O\er 25 sample locations (50 total samples or more) at 
and around Building 4020. 

Agreed. Additional ini(Jrmation regarding this incident could not be located in available documents. EP ;\ wi II review the 
documents received during the HS:\-5D keyword search to determine if additional inf(Jrmation regarding this incident may be 
located. 

Agreed. EP.·\ concurs\\ ith this assessment: ho\\ever. information regarding the movement of the ladder during this time period 
cannot be located or confirmed. LPA has included a high density of samples at and around Building 4020 as a result of similar lines 
of e\ idence. 

Noted. 

1\oted. 

'\'oted ( ·olllmcnt \\ lll nut he Integrated llllll !IS.\ nr soli te:-.tlllg program 

FLYA.L Page 4 of 12 10/05 2012 
Redacted 



Response to Comments on Draft HSA-SD Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

The July 2, 1997 incident of asphalt contamination- it is unclear how that asphalt was eventually dealt with, or if it remains onsite anywhere. 
Considering the many undocumented piles of asphalt encountered throughout the site, including high gamma readings in existing roads. that have 
been patched and patched over time as is quite visibly evident, the many documented spills over asphalt of radioactive contamination justify very 
careful scrutiny and evaluation of each of the high gamma areas GREYS. 
All of the areas where hotspots were rubblized, generated concrete waste and debris that is found throughout the Sd area. 

Many solutions that were believed to be resourceful ways to manage the radiological activities at the time. we later learn have deeper impacts and I 
ask that this be considered as we encounter asphalt of unknown content today. 

Based on the surveys of 1997 and 1998 indicate more sampling and step-out delineation is needed in order to understand what might remain 
considering the surrounding area was used as staging and storage throughout the d&d activities and contained radioactively contaminated waste as did 
the drainages. These need to be foiiO\ved downgradicnt to the study boundary. with specific regard to the RIHL drainage sampling isotopes. 

As detailed and confirmed by the 1999 class 2 survey of4520 parking lot. high levels of radioactivity as a result of these operations support the need 
for step outs and special attention to be paid to the perimeter areas where storage included high levels and quantities radioactive waste products. 

Building 55 
Thank you for providing the additional information regarding the later use of this building. I believe we need to know what is going on in this 
building and b: \\hom and appreciate the additional information provided by Boeing. The subcontract relationship does not excuse the responsibility 
about the impacts of these facilities. and (like the ESADi\ and several other examples) we cannot aftord anything less than full transparency about the 
operations. by\\ hom. and what isotopes arc im olved in their processes. The e.xhaust room clearly indicated radiological contamination as did the 
glo\cbox room and transfer tunnels. and I remain troubled about the effort to designate this facility as non-radiological being that smears ranged from 
I OOdpm to I O.OOO.OOOdpm. 

Based on the documentation provided as \\ell as my 0\\n intervic\VS of people who worked on the classified programs. it seems that incidents related 
to classified work arc also classified and/or redacted. Please request record search ti·om the Boeing I.--I million document database related to the work 
in this building in the eighties and nineties. 

1.) Building T\ : class 2') This area had many incidents and even operations after operations supposedly ceased. Log books indicate operations 
continued up to t\VO years after that time. Please adjust to class I (pI 08) 

2.) It is also indicated that this building had ce11ain undesirable aspects such as lacking ventilation for long-range critical experiments. and that the 
building requireclmoditication f()r that reason. 
Please request additional documentation from the Boeing database t<.x the missing years of operation. The Feb. I 96-llog book entry indicates high 
lc\ els of contamination on reactor table. and floor \\here immediate decontamination was requested. This is clearly long after building operations 
ceased showing clearly it had not. 
The three hepa filters found had extremely high cesium contamination (found in I 995) at 11.250dpm further indicating the need to better understand 
the later operational period of this building. 

,\mong the other alarming incidenb is the birdcage described as ha\ ing highly radioacti\e metal chips found in and around the area reading 3000-
5000 dpm. I have inten ic\\ed se\eral \\Orkers who described the loading and unloading of birdcages and describing uranium chips on the ground. 
Please clarit) if these \\ ould be detected by the eml3 7 or \lagnetomcter'1 I have data fi·01n \\ orker Dan Kurm\ski \\ ho recei\ eel an :m ard for a no 

co't disposal of\\ astc sa\ ing the company S 80.000. lie abo described the~e chips and another cmplo;. ee "\\ aco" \\ ho had a cask blm\ up in his L1cc 
during one of these e\ents. (he died shortly after) 

: 2.2.6 building 7-+ indicate~ that the demolition and linal di:,posal of the boiling mercury tc't loop could not be located. Plea'ie request Ji·urn the Bo<cing 
1/ database additional information about this because of the ongoing concern about the mercury problems at the site. 

.\grce- ( 'omment \\!II be lnkgrc!ll.'d 111 liS.\ tmd sml tcstmg program as aprrupnak 

Response 

Agreed. Additional information regarding this incident could not be located in available documents. EPA will review the 
documents received during the HSA-5D keyword search to determine if additional information regarding this incident may be 
located. 

The areas were rubble piles have been identified were scanned for gamma radiation. Soil samples were place at locations with 
potential gamma radiation anomalies. The location where the most numerous piles of rubble were identified, is near the intersection 
offonner L Street and 24'h Street southeast ofthe Pond Dredge Area. A total of26 samples will be collected in this area. 

Agreed. 

Agreed. Samples collected from locations 48. 49. 50. 51. and 53 are downgradient of former Building 4020 (RIHL) and will be 
tested for the following analytcs: Default, Ni-63, Ni-59. Tc-99. 1-129. and Pm-147. Surface water and sediment samples that will be 
collected from the R2 retention ponds will be tested for the same analy tes because they receive surface water run-off from the 
vicinity former Building 4020. 

Agreed. Sampling locations number 50 through 60 have been placed in the vicinity of the parking lot and associated drainages. 
These locations will also be analyzed tor Default. Ni-63. Ni-59, Tc-99. I-I29. and Pm-147 in accordance with Table 2.4 of the 
Master Soil Sampling FSP. 

Agreed. EPA will seek additional information regarding the operation:; in Building 4055 fi·01n the Boeing document database. 
Additional information will be incorporated to further characterize the operations in Building 4055 and possible contamination 
pathways. 

Agreed. EPA has given Building 4373 a preliminary :V1ARSSI~I classification of Class I. Six sampling locations ha\e been placed ~~ 
within the footprint and around former building -1373. Including one lc•cation on the west side at the entrance of the former building. 

EPA will seek additional information regarding the operations in Build;ng -1373 tl·01n the Boeing document database. Additional 
information \\ill be incorporated to further describe operations in the building alter I 96-1. 

The uranium chips cannot be detected by the L\1 .1I or the magnetomdcr because uranium is a non-ferrous metal. 

Agreed. EP,\ \\ill seck additional int<.mmltion regarding the disposal olthe mercury test loop from within Building -137-1 fi·OJn the 
Boeing document database. r\dditional int<.mnation \\ill be incorporated. if a\ ailablc. 

:\·otrU ( ·l)mmcnt '' 111 !1(11 he llltcgratcd mto II\:\ or ~u!l lL'Stmg program 

FISAL Page 5 of I2 I 0/05/2012 
Redacted 



Response to Comments on Draft HSA-50 Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Figures: 2.2.4c is unreadable 

Table 3.2 shows extremely high inventory of thorium and up to 20,0001bs of depleted or natural uranium. I have concern about the process of creating 
enriched uranium and where the waste products were disposed and stored. 
Table 3.3 I request that building 73 be modified to be class one due to the level of unknowns and undocumented incidents. 

Page 94, Final bullet 

The statement "EP d anticipates that Building 4055 1vi// be decontaminated and 
decommissioned in the ncarjirture ··appears inconsistent with the discussion of NRC (ORAU) 
and EPA radiation surveys discussed above, and on pages 87- 89 of the Tech Memo. The 
building structure has been decommissioned and decontaminated and released for unrestricted 
use. The soil underneath the building footprint however is certainly within the EPA's scope of 
work. 

Page 168, Section 3 .I 

Edit the last sentence of this section to read. "Sites Buildings 4020 and 4055 with Subarea HSA-5D operated under License No. SNM-21.'' 

Page 168. Section 3.2 

License CX-17 applied to the critical assemblies in Building 4100 in Subarea 5C not Subarea 50. This section should therefore be removed trom the 
Subarea 5D Tech Memo. 

Tlzis comment relates to tlzc l'<.'IT lust comment submitted hr J/r. Hirsch. . . 

Craig. 

I respectfully submit that titles of documents should not be changedjust because Mr. Hirsch has asked) ou to do so. I trust the research and study put 
into these documents by the EPA and its contractors. I would assume that name was created for a reason. 

To remm e a label that states"Rcported Incidents \Jot Resulting in Radioactive Releases" would indicate that 1\lr. Hirsch is more qualified than your 
team to make that determination. 

To me. reading that document title \\as reassuring as to what accidents caused releases and which did not. 

Yes. there arc many incidents. Once again. I would recommend that) ou consider the comments of those who are not professionals on your team. But 
in cases such as this - that deci,ion must be one made based upon technical information by the scientists employed in this project. 

p.4 
I ha\ e seycral times before urged that thi,; table. which appears in all liSA drafts. be modified to indicate more clear!) that the estimated radioactivity 
at end of operations is not EPA's estimate. but that of the site operator (at the time. Rockwell): and that. while useful information. radioactivity at the: 
end of operation of a particular reactor E1cility ma) not represent the peak radioactivit) during its period of operation. :\lso. it might be useful to 
indicate that the I lot Lab. because it\\ orJ...ed on highly irradiated fuel from reactors f~u·Jarger than tho'e at SSFL (fuels shipped in ti·om around the 
countr)) and engaged in f~1brication of extremely large radiuacti\ e sources. likely had far larger inventories of long-li\ ed radioactivity than the on-site 
reactor<;. l~a,tl). it might be u,eful to indicate the amounts of plutonium in the plutonium fuellilllr·ication facility. One doesn't want to create the 
impression that the onl:y fih.:ilitie, ufr<Idiulugicalnote \\er-e the reactors. 

~ p. 7 

.\~rcr - Comment'' ill !:1e llltcgratcd 111 f!S:\ and soli tt..')tJng. program as :1rrropnatc 

Response 

Noted. The size of the original file is prohibitive to allow distribution of the high-resolution scan of the drawing. 

Agreed. Building 4373 and the radioactive material associated with it have been removed and the current Round I sampling 
program for this location has identified over 24 surface and subsurface soil samples to be collected. 
EPA has given Building 4373 a preliminary MARSS!Jv1 classification of Class I. 

Agreed. EPA proposes to modify the sentence to read: "EPA anticipates that Building 4055 wi/1 be demolished and removed in 
accordance with the DTSC/DOE AOC datedDecember 2010. 

Agreed. EPA concurs with this change and will make the recommended change. 

Noted. To date. EPA has included this section with each HSA TM with no regard to the buildings involved with the license. EPA 
recognizes that the license does not appl) to any of the buildings \\ ithin I!SA-50: hem ever. to remain consistent with previous TMs. 
EPA will keep the section. 

EPA will consider comments by all Stakeholders and document our decision in our final liSA Report. At this time. EPt\ believes 
that titles of documents should not be changed as long as the reader of EPA ·s HSA Report understand the full context and content of 
each referenced document. 

:-\greed. Although LPA does not have information regarding peak radioacti\ it) at the facilities listed on this particular table (Table 
1.2). EP:\ agrees that it is important to clarify that Area!\. contained facilities of radiological operations and concerns in addition to 
the filcilities listed on this table 
For example. EPA\\ ill add text to concerning Buildings 4020 and4055 to the te\t of this section. 

1\oted. After a temporar) dela:y be Boeing. EP :\ has again resumed recei\ ing pertinent documents that EP :-\requested from 

:\oted- ('ummcnt \\Jil110t he Integrated lllh1 liS:\ or so1l test1ng program 
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Response to Comments on Draft HSA-5D Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

I remain troubled both by Boeing's refusal to cooperate with EPA in providing access to the SSFL document database, which the HSA report indicates 
Boeing has suspended, and Boeing's refusaL even when those access wasn't suspended, to permit EPA and its contractor personnel direct access to the 
database. Having to ask Phil Ruitherford to search the database for particular matters rather than EPA being allowed to search it directly is an 
unnecessary impediment to a successful site characterization. I note that I 0 CFR I 004.3 mandates that contractor records are government records for 
the purpose of FOIA and generally must be released even to the public. unless Boeing can demonstrate that the government contracts under which the 
records were generated contained provisions that did not make the records of contract work government property. Certainly EPA should have direct 
access to the database. at all times. and not have to go through an intermediary to do the searches. I would appreciate a brief discussion of the actions 
by Boeing that are frustrating EPA's access to the records necessary to effectively carry out EPA's site characterization work. 

p. 15 
refers to a tank for "high-level waste." Is this meant to refer to "HL \V" as traditionally defined?. If not, how was it defined? How "hot" was that 
waste? Furthermore. the overflow of these tanks is a troubling incident about which some extra sampling may be in order. To where did they 
overflow? 

Response 

Boeing's I .4 million document database. EPA has now received all documents that it requested on Subarea 5D and utilize these 
documents in our tina! HSA report and soil sampling plans even if they postdate the draft HSA TMs. 

Noted. Source documents do not provide additional information to indicate whether the high-level waste is what is more traditionally 
defined as ''HL W ... Information. to date. also docs not indicate the level of radioactivity in the waste. Should additional 
information be located to answer these questions be located. the information will be added to the final EPA HSA report. 

The incidents regarding the overflow of the tanks were localized within the basement of the structure, where the tanks were located. 
Speci fie information regarding these overflows and how the areas were cleaned after such an incident could not be located in 
available documents. As with the information above. should additional ir:formation be located. the information will be added to the 
final HSA report. . 

~------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------1 

p. 19 
top, repeats Boeing's claims that all airflow was from areas of lower contamination to areas of higher contamination within the building. Obviously 
this cannot be: the only way to maintain "negative pressure" is to vent from the contaminated area to the environment. Later there are claims about 
1-IEP,\ filters, but also some disturbing discussion of filters not working. (I am told there was an additional interview that indicated such trouble. but I 
don't tind it referenced: could that be checked and made sure it is included')) 

p.20 
interesting that stack sampling was only pcrf(xmed quarterly. Seems hard to IHl\'e representative results and catch \\hatever went up the stack \\hen 
one only sampled once e\ ery three months. Also. the discussion of the attempt to absorb or solidify all highly contaminated waste is interesting and 
might merit a bit more discussion. 

p.21 
bottom, refers tot\\ o or three undergrund fission gas tanks. It would be helpful to understand what fission gases one is talking about--just noble 
gases. or other material as well: and generated how? 

p.22 
bottom what were the "irradiation test capsules". and \\ h;. \\as SSFL getting them from !\.ITR. ETR. GL fR. etc. ? Which Hanford reactors. \\hat is 
"HWOC'S"? 

,, p. __ , 

top. \\hat other rad sources \\ere rnanuhKtured there besides Pm-1~7. and in \\hat quantities (C'i)'' \\'hat \\as the Pm-1~7 used tl.x. And \\hat was the 
C'o-60 machined for'' In \\hat quantities'-' If large enough quantities. e\ en \\ ith ~.5. or 6 half-lives (5 ) r) we might \\ant to look for Co-60. Does Pm-
1 ~ 7 decay into <111) thing radioacti\ e that we ma) need to look for'-' c\nd \\hat other c\otic rads might ha\ c been used? This is somewhat important. 
gi\ en the high!;. dangerous aeti\ it;. and histor;. of fires and leaks from the Hot Cell. 

.\g,r·ee- Comml~llt \\ill be mtegr~ltcd Ill liS!\ and ~od te~tltlS progr~tlll J~ arpropr!JlC 

Noted. EPA is currently reviewing interview statements to determine whether an interviewee has indicated the filters not working. 
Should any additional information be located that would alter the sampling strategy at Building 4020. EPA will notify the 
stakeholders and additional information will be added to the final Ti\1. 

Agreed. Based on available information provided by Boeing and DOE. the stack sampling was performed quarterly to ensure that 
the controls in place \Vere working properly and that there were no atmospheric releases that were not being detected by alarms that 
were installed to detect possible elevated releases. However. as discussed with Stakeholders at EP:\ Technical Stakeholder i\/leetings 
and documented in other l-ISA TJ\.Is. there is evidence that HEPA filters and stack monitoring of air emissions may not have been 
performed in accordance past protocols to ensure accurate estimation of radiological emissions or the satet: of such emissions. 

Should additional information be located regarding the absorption and solidification of contaminated \\aste it \viii be added to the 
final l !SA report. 

Agreed. I land ling of spent nuclear fuel can generate gaseous fission products such as Xe-1 33. i(r-85. and I-131. All three are short
lived and except for iodine they arc noble gases and typically they are handled by holding them in a \·esse! until they have deca;.cd 
away generally in a few days. thereatler tlie vessel is typically \en ted to aunosphere. 

Agreed. Additional inf(mnation regarding irradiation test capsules has nut been located to elate. and EP,\ \\as unable to define 
l!WOCS. l lowever. EPA is in the process of receiving additional documents from Boeing. Should new inf<.xmation be located to 
address this comment. EPA will add the information to the tina! HSA report. 

Agreed. EP-'\ will look at available documents to generate a more cornprchcnsi\c list of the sealed radioacti\e sources that ma: 
ha\e been manufactured and tested at Building ~020. Should an) ne\\ radionuclides be identified. this inf<.mnation \viii be 
communicated\\ ith the EPA soil sampling team. Also. the approximate!) 50 surfi1ce and subsurface soil samples planned for 
collection at Building ~020 during Round I v\ill be anal) zed t<.x C'o-60 as \\ell as Pm-1~7. 

Promethium-!~ 7 beta dec a: s to Sm-1 ~ 7 which has a half-life of m cr I 00 billion) cars and is thcrcf(lre 1lllt uf cuncern. \\hen a 
radionuclide half-life is so long. the element emits so little raclioacti\ it;. that it has no health consequence. 

'ioted Comment" 111 not tcstmg program 
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Response to Comments on Draft HSA-5D Technical Memoranda Issued on April 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

-- ----- - ------ ····-- -- - -

Comment ResQonse 

Also. what is "Dowanol?" Agreed. The final HSA will include more information on Dowanol. Dowanol appears to be a trademarked glycol ether that is 
manufactured by the DOW Chemical Company. A footnote may be added to the final HSA to define Dowanol. Additional research 
will be conducted. however, to determine whether Dowanol was available in 1976. when it was reportedly used. 

p. 25 Noted. 
bottom Note decladding work on EBR-1 fuel (which had a partial meltdown in Idaho), SRE (which had its own at SSFL). and Fermi (presumably 
Fermi I. which also melted). Sounds like bad luck; but also that a bunch of fuel from partial meltdowns across the country got dec I added at SSFL. 

p.26 Agreed. Three sampling locations have been placed within the area of the AOO 16 Spill Incident Samples within the footprint and 

bottom interesting about spills and leakage at the outside of the Hot Lab area: sampling should be done there. down-gradient of former Building 4020 will be collected at the bedrock/soil interface in order to characterize the potential 
p. 27 fascinating that heavy rains infiltrated into the basement. contamination as a result of surface water infiltrating fl·orn the basement and waste tank excavations down to bedrock. 

p. 28 same old problem repeatedly raised in the past: Boeing claims that "any detectable contamination was removed." EPA doesn't know that to be Agreed. EPA does not. in any way, assert that previous contamination was fully removed. EPA is citing a source document, as 

true and shouldn't be making the assertion itself. indicated in the following sentence. However, to make it clear that EPA is not making this assertion, EPA will modify the sentence 
in the final HSA report to read as follO\\s: '·According to the Boeing report. the exposed soil \vas surveyed and any detectable 

additionally important neare bottom is that "the roof leaked severely in some areas and rainwater problems were big concerns in part of the building." contamination was removed. EPA cannot independently confirm or deny conclusions regarding such past decontamination efforts 

and that contamination migrated outside. that were not under EPA oversight. .. 

EPA has included all potential migration pathways in its sampling strategy for Building 4020. 

p.29 Agreed. EPA will modify the sentence to read:"' The Boeing report indicated that radiologically clean water\\ as held for 
same problem as of old: EP1\ shouldn't be asserting that "radioactively clean water was held ... " before being released to the site sanitary water approximately 2 days to allow the solids to settle out and the water was pumped to a holding tank. re-sampled to verity it was free of 
system. That is Boeing's claim. Some work to determine if rad water got into the sanitary system is needed. contamination. and released into the site sanitary sewerS) stem. EPA cannot independent!) confirm or deny conclusions regarding 

such past decontamination efforts that were not under EPA oversight"" 

,_, p. _,_ Noted. 
astonishing about one guy having enough Pu in his safe to make -1 bombs! 

p. J-1 Noted. Documents regarding the Pu used in Building -1055 is limited ... \t this time. it is unknown whether Pu in metal fc>rm was 
Sa;.s Pu \Vas used in powdered form. which of course produces a read;. way for particulate forms to be released. But \\as an; Pu in metal form. which handled at Building -1055. Should additional information become available upon receipt of documents from the Boeing document 

can burn? database. this information \viii be incorporated into the final HS:\. 

p. 36 \iotcd. To date. it is belie\ed that laundry f~1cilities \\ere located within the boundwie, ol ~\:.:zb 6 and 7. EPA continues to research 

\\'hat do we know about the nuclear laundr)? Onsite? \\'here did the dirty water go" these areas and\\ ill present any relevant intc>rmation in the final I !SA report. 

p. ]7 A!lreed. Three samples ha\e been placed where the -;pili occurred and DTSCDOE \\ill collect co-located samples for chemical 

ob\ iously the area where the spill occurred should be sampled. :\nd \\here the chemicals were dumped on the ground clown the bank--and DTSC and anal) sis. The area where chemicals were powcd down the bank is inside the Building -10:'5 fence which is a future D&D zone. In 

DOE take some special chern samples there. accordance with the DTSC DOE .\OC. radiological and chemical samples will be collected during the cleanup work of Building 
40:'5 and subsequent!: EP·\ \'.iii collect confirmator: samples tor radionuclides. 

-

p.38 ',oted. It appears that painting \Vall and floor surE1ces to ti.' loose surface radiological contamination \\aS a common radiological 

That one \\Orkcr got 85 R is amaLing. also. at bottom. the practice of painting O\er contamination is a problem. control practice at SSFL facilities and other similar l~Jcilities natiorm ide in the pa;,t. 

I p. '() ;\greed. Samples ha\ e been placed\\ ithin the -1020 f(>otprint \\ ith the drain line" <tnd ,ump" in mind. :\I though it is difticult to 

that Bldg 5. 2-1. !lot Lab. and R\ 1 HF had rad in the drains is a sign of poor controls: one needs to tr) to sample where those drains \\ent. 

II 

.\gn.•t•- Comment'' 111 be llltt'grat~_·d 1n /IS:\ and ~oll tL''\tmg program ~h aprropr!atc 

FJSAL 

determine the exact locations of these features. a considerable amount of time \\aS spent e\ aluating plan and schematic drm\ ings to 
guide the placement of these sample locations. The same attention \\as also gi\en to the 3000 gallon \\aste tank. the ti..,sion gas 
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Response to Comments on Draft HSA-50 Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

--

Comment ResJ2onsf: 

USTs and their associated lines. 

p.43 Noted. 
Just a note again that the old release criteria were unacceptable; some of the soil figures proposed are orders of magnitude too high. Even the gross 

gamma is well outside what EPA says is acceptable for any public exposure 

p.45 Agreed. A total of28 samples have been planned within the footprint offormer Building 4020. A total of 12 samples have been 
and thereafter re accidents at Hot Lab-- a troubling history, lots of fires, etc. Says clearly that a lot of samples should be aimed at the Hot Lab area, placed down-gradient of former building 4020. In all, I 08 samples have been planned in the vicinity offormer Building 4020. 

very critical. (note on p. 47. unclear why the SRE fuel slug burning is said to have only released Kr-85). 

p. 71 Agreed. To date, EPA has reviewed all available documents regarding Building 4055. It is anticipated that additional documents 

and following-- Plutonium Building will be made available and additional information may be incorporated into the final HSA report. EPA will keep the stakeholders 
This is one of the most important facilities on the property from a safety standpoint. given plutonium's unique hazard, and yet there is very limited apprised of any new information regarding Building 4055. 
information available about it. It has always seemed to me to be the "dog that didn't bark." I wish there were more effort put into reviewing its 
history. At minimum. the soil in the area should be subject of a large number of samples targeted at Pu. Building 4055 is in a future D&D zone: therefore. no soil samples will be collected within the fenced area around the building. 

Sampling locations just outside the fence have been placed to characterize surface water run-off from the facility. Additionally. 
sampling locations have been placed along the east side of the fence to characterize potential radiological contamination associated 
with the waste pit and associated underground pipeline. In accordance with the DTSC/DOE AOC. EPA will take confirmation soil 
samples inside the Building 4055 fenced area. 

p. 74 Noted. Additional information regarding these operations has not been located to elate. It is possible additional information may 
how did the molten salt TRU combuster work'? What release mechanisms possible'' TRUs other than Pu used'' become available upon receipt of the Boeing document database ke:; \VorJ search results. Any new information will be 

communicated with the sampling team and\\ ill be incorporated in the final f-ISA. 

p. 75 Noted. EPA \\ill attempt to obtain additional information regarding the fabrication of plutonium fuel from documents to be 
:\ow we finally ha\ e the answer to why Pu-238 \Vas found at Brandeis. SSFL did indeed work on separated Pu-238. \\'e need to he sure to be obtained from the Boeing document database. However. should this information not be located, EP,\ intends to conduct a full suite 
sampling for Pu-238 in addition to 239. BL'T ~lOW \VAS Pl'-239 FUEL FABRICATED" What was the process" Did it start out in oxide form. and analysis for samples located at and around Building 4055. Both Pu-238 and Pu-239 are incluclecl in the clet~wlt suite which all 
was it pressed. heated to high temperatures. what'? f-10\\' Ml!CII PLJ \VAS ALLOWED') i'Vly memory is hundreds ofkilograms. fp. 76 refers to a samples all samples will be analyzed for. 
brief period \Vith a limit of350 grams. But what \\as the maximum limit during its operational life" Note that Pu was removed ti-om protected areas 
of4055 to 4100 and 4172. 

'il 

'i 

I 
i 
I 

p. 77 Agreed. EP1\ will request additional information regarding the comhu:;tic)n tests hom documents in the Boeing document database. ] 
~ ~ ~ II 

~lore detail is needed about the combustion tests on Pu-contaminated \vaste. They were burning Pu waste" What were the release implications'' 

p. 78 
amazing-- up to I 0 million dpm found inside the building. 

Noted. I 

p. 79 Agreed. EPA will review these type~ of reference~. In EPA's final liS.-\ report. data will be provide in standardized units. where 

same comment as made throughout prior l-IS As--when you refer to prior release criteria. one needs to ca\ eat it by showing how t~u· \Veaker those possible. In addition. appropriate em eats\\ ill be added to convey the relative exceedances of specific standard~. 
standards\\ ere than today's 25 pCi/g Pu-239 in soil is I 0 times the suburban PRG and 4000 times the rural residential PRG. Even the 0.1 mrad 1hr 
merage limit is 876 mrem~year. ten times background and \astly over \\hat any agency permits for public exposures. even DOE and :\RC. 

p. 82 Agreed. Since the clratling of the HS-\-:iD T~l. Boeing has re-commenced pro\ iding EPA with additional information regarding the 
the limited info on use of the building from 1986 is unacceptable: Boeing needs to be forthcoming. This hiding of activit:; is unseeml:;. use of Building 4055 since 1986 (see pre\ ious comments abme). This additional information. as well as any ne\\ information 

obtained fi·om the Boeing document datab<be. \\ill he incorporated into the tina! HSA .. ·\ny new int(mnation affecting the soil 
sampling b; EPA orb; DTSC \\ill he communicated immediately to appropriate agency staff and project stakeholders. 

--·-----

p. 8-': :\greed. EP:\ may attempt to folio\\ up \\ith this inter\iewee to determine if additional information i~ a\ailablc. EPA has also 

~ Amazing. claiming too much \\aste was put in a container. '\\hich \\ent critical." \:eecb more detail. There \\as a criticality accident \\ith plutonium sought additional information ti·om \\ ithin the Boeing document clatabche and\\ ill document any ne\\ findings in our tina! HS.-\ 
-

\gree- Comnwnt \\til be l!ltl't;.r~ltL~d J!l f IS:\ and sot! te~tlllg p1ogram d~ dJ"'~rn)prJate '\oted Comment\\ lllnot he ll1tegrateJ JlllP liS,\ or SOil tL'Sllll!; rrogram 
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Response to Comments on Draft HSA-50 Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment ResJ:!onse 

waste? Important to learn more. report. 

p. 85 Noted. The units are presented as they were presented in the source document. 
are you sure the data in the first bullet are right? strange way to notate them. e.g., 0.0 I x I 0-8 microCi/g. 

p.86 Agreed. EPA will review these types of references in the T:V1s and, where possible, in the final HSA report provide data in 
again. it would be helpful to put figures in perspective. The 0.6 pCi/g Pu-239/240 value is 100 times the rural residential PRG. standardized units and appropriate caveats to convey the relative exceedences of specific standards. 

p.98 Noted. This comment is noted by EPA and has been communicated to DTSC staff. 
beryllium--DTSC and DOE. there need to be measurements here of Be. 
The discussion of93% enriched U --weapons grade-- and all the discussion of birdcages. for Pu and apparently HEU, suggest large quantities of 
weapons-usable materials. and potential criticality control problems. 

p. 132 Noted. 
Very hot stuff-- 17 rad/hr. 

p. 150 Noted. Additional descriptions of the control rod test tower could not be located in available source documents. Additional 
what is a "control rod test tO\\er'-'" information may be obtained from the Boeing document database. Any new information will be incorporated into the final HSA. 

p. 168 Agreed. EPt\ will add additional information regarding the quantities ofPuused in Building 4055 in the final HS,\. 
You indicate that SNI'vl-21 \\as amended numerous times. But \\hat was the maximum possession limit for Pu? :VIy memory is that it was huge. The 
discussion of the Pu building needs to make that clear-- they \\ere doing Pu fuel fabrication. Operated then by Rockwell. \\hich also operated Rock; 
Flats. \\hich had lots and lots of trouble and Pu releases. 

CONCLUSION --SUBAREA 50 CONT:\INLD T\VO OF HIE MOST HAZARDOUS FACILITIES. BY FAR, AT SSFL--THE HOT LAB A\lD Agreed regarding the need for high density ofsoil samples at Buildings -1020 and-1055. Approximately 160 surface and subsurface 
THE PLLITONIU:VI FLEL FABRICATION BUILDING. ONE SHOLLD REALLY FOCLS :\LOT OF SAMPLING AROUND THOSE TWO samples\\ ill be collected in these areas combined during Round I sampling alone. Dozens more samples will likely be collected 
FACILITIES (FOR THE Pl; BLDG. 0'\E CX\' STRE:\:VILI\:E THE SUITE OF COCS TO FOCl'S ON PU AND SAVE SOME \lONEY AND DO during Round 2 sampling. altogether the total number of samples is likely to exceed 200 samples. 
S0\1E l'viORE SA:VIPLES). But one needs a lot of samples around I lot Lab and Pu Bldg. 

One other comment: Attachment C shl;uld not be labeled "Reported Incidents Not Resulting in Radioactive Release." It is not clear that those Noted. EPA is making a determination regarding the naming of Attachment C. A similar attachment will be presented in the liSA-
incidents did not result in rad release. I \Vould suggest just calling it "reported incidents." 6 Hvl and EP:\ anticipates making a final determination at that time. The final liS:\ will be modified accordingly. 

In Section 2. I. I of the HSA 5D (Parking Lot -1:'09 ARE:\·- Shmvn Above Far Left) please note that for the past several ;. cars there have been Baker :\greed. EP,.\ will verify that unu~ual occurrence reports are revie\\Cd and referenced\\ here applicable. Four sampling locations 
Tanks staged on this platform to collect tainted stornnvater runoff that could impact this area and the areas around. I ha\ e spoken with a former have been placed around the perimeter of the parking lot. Thank.\ ou for the link to the referenced document and EPA liSA Team 
employee \vho alleges cleaning of sodium contaminated items on this lot. Click on the link belm\ to read the Rockwell t:nusual Occurrence Report has IT\ ie\\ ed in information in that document. 
regarding Building 4009 that connects to this parking lot. Has IIC1L or EPA asked The Boeing Co. for these reports or are they unaware of these 
reports'-' These reports could help in the remainder of the HSA groupings. 

\\ \\ \\ ~~ ! '_,~ ! I : ''' •,: j di!'l :; '; i i ( 

' 'P' i -i"'' 

In Section 2.2.1 tlfthe HS.\ ~[)(Building -1020 Roeketdyne International I lot Lab (RIHL) or Components Development Hot Cell (COliC). This \\:IS a 1\oted. lh is comment is noted b;. EP.~\. Thank ;. ou for the I ink to the referenced document and EPA HSi\ Team has re\ ie\\ ed in 
20.000 sq ft h1eilit;. that \\as constructed initially for the stud;. of Radiation Eftccts on Fuel Element<, and other Reactor ( ·omponents. Below is the information in that document. 

I Hot Lab Closure :\oticc and List of Accidents. 

~I' .,, ,., 
'~ ' . .::- \ i < >.._-.... (;' ~ j ( '-· ;x1d _,,q 

~ Please note the mounded material in the abo\ e and belm\ photos. ill\ estigation is needed. 

- r'rogralll as appror 

FI.V-tL 

:\greed. i\pproximatcl;. 80 surface and subsurface samples will be collected from the ti.1otprint of Bldg -1020 during Round 1. Soil 
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Response to Comments on Draft HSA-50 Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Resj!onse 

Also note in the below photo the location of the yellow ""Casks'' or "Coffins"" that are samples were also collected from the site of the apparent ''concrete casks'·. 
storing radioactive waste on the West end of the RIHL, please investigate as well. 

The Decontamination Plan for the RIHL needs to be investigated to determine the depth of Agreed. Samples will be collected of the native soil that is on top of bedrock within the footprint of former Bui !ding 4020 and at 
excavation of the facility and core sampling needs to go down at that depth and fw1her. select locations down-gradient. 
hllp: \\\\\\ \l"s :g_e-._ fkcon lh't. l.<tb ';'\\1-2i.rdf 

In Section 2.2.3 of the HSA 50 is 4520. the (RIHL) Hot Lab Parking lot (Photos Below). Agreed. A total of 16 soil samples have been planned within the vicinity of Parking Lot 4520 to characterize potential radiological 
This area is non-radiological, yet should be investigated as radiological as (seen in photos) contamination left from demolition activities conducted at former Building 4020. 
was a staging area for the Demolition Activities of the closure of Building 4020 RIHL and 
could have radiological impact potential. 

In Section 2.2.4 of the HSA 50 Building 4055 was the Nuclear Materials Development Facility (NMDF- Next Page FIVE) where the manufacturing Noted. 
of Plutonium and Uranium Fuels were contracted for the Atomic Energy Commission (AEC) and the United States Department of Energy (DOE) 
between. 1967 and 1979. 

Prior to the development of Building 4055 it was a Gun Club and with the known projectiles of depleted uranium the ground under the building needs Noted. The location used as a gun club \vas further to the south. The footprint of Bldg 4055 was not used as site of a gun club. 
investigation. 

Why is the Pond Dredge area or the Borrow Pit not in the scope of this HSA? I feel they both should be, in the case of the Borrow Pit. it has a Noted. The Pond Dredge Area is discussed briefly in the HSA-50 TM: however, it should be noted that very limited information is 
potential of .. Borrow and Return·· and the soils could have come from other excavated areas of the SSFL that are radiologically impacted. The Pond available regarding the Pond Dredge Area. During the stakeholder meeting it was noted by DTSC that the reference to this area as a 
Dredge area could be a potential drop area of the now infamous 1964 '·Missing .. Uranium Slug, please investigate. Pond Dredge Area may not be accurate as historical information regarding this area could not be located. EP:\ will seek additional 

information regarding this area fi·om Boeing. And. as presented in the April 20. 20 I L stakeholder meeting. this area is included 
based on other lines of evidence in the sampling plan. r\ total of68 soil samples have been placed within the area defined in the RFI 
documents as the ""Pond Dredge Area·· a~ part of the 50 North investigation. Additional soil samples will be collected in the vicinit) 
ofthe Borrow Pit during the 50 South investigation. 

The borrm\ pit will be sampled as part of the sampling plan for HS~\-5[) South. 

Keep in mind the majorit) of the liSA 5-D of the Santa Susana Field Laboratory (SSFL) AREA IV surface drainage of the SSFL drains into the Los Noted. Sediment samples will be collected from select drainage wa_vs 11ithin Areas II and III and sediment and surface water 
Angeles River via Bell Creek and we need to protect the people below fl·om any potential health risks. samples will be collected ti·om the Sill ernale. R2A and R2B retention pt•nds. 

The first is Intcrv iewce 267 and his/her claim on page 83 of a criticality incident. This comment is noted and is being considered b) EPA. However. EP :\ is not inclined to comment on or otherwise caveat 
"Building 55 gcncru!cd lmr !cTe! radiuactin' \\Dstc tha!mts sluj;pcd u[!sitcfor disposal in small boxes. 1 remember someone pzilling 100 much ll"ils!c statements made by former SSFL workers. 
in a container. 1rhich lt"C/1/ crilicu!. 1 don "t rcmcmhcr how if li"US mitigated·· 

Creation of a critical configuration from any combination of low level waste is physicall) impossible. The critical mass ofbare plutonium metal or 
oxide is on the order of I 0 kg and a randomly packed aggregation of pieces of scrap thrcmn into a waste container would be considerably more. if it 
could go critical at all. The a ben c statement of a critical it) incident is without merit and should be so noted. Report L:\-13638 describes all critical it) 
accidents worldt~ ide and sho\\S none at SSFI.. Considering all of the emphasis on pre\cnting criticality accidents by the AEC and 
subsequent agencies. it is inconceivable that _vour intervie\\ ee has identified a previously unidentified criticality accident. From the perspective of the 
SSFL cleanup. you are already sampling for a full spectrum of possible radionuclides and the impossible criticality accident is irrelevant. 

The second concerns the statements regarding Pu-238 on page 75. ct. seq. Additionally. Dan Hirsch takes this to substantiate his claim of a valid hit of This comment is noted and is being considered b) EPA. 
Pu-238 at Brandeis- Bardin. without the presence of Pu-239 or reconfirmation in a follow-up analysis. Regardless of\\ hat is said in your reference or 
) our document. fur the record. as can substantiated b) a\ ailablc documentation. Pu-238 does not exist in a pure form. except for a few microgram 

I quantit) sou1-ces created for instrument standardilation. It \\as produced in reactors as a by -product of the production of Pu-239 for nuclcar weapon;,. 
and requires a chemical ;,cparation and are-irradiation .. \sa result. it ah1a;.s Pccurs in the presence of other plutonium and transuranic isotopes. ThL' 

· plutonium i-.utop'~' cannot be separated ti·om each other and require electromagnetic separation 1vhich has nut been done except in the fc\\ instances 
II noted._ Pu-238 is not used in pm1e~ reactors and because o.'"its high heat ?c~1eration rate is used onl) as a heat source for radioisotope pcmer sources. 

f he h1ghcst assa:;. ot Pu-238 used tor these applications 1s 111 the range ot 8)-90°0. 

\grre- CommL'llt ''ill he mtcgratcd 111 ll~:\ and ~o1l tl'~llng progrJm a~ drpropnate :\otcd Comment\\ 111 not be Integrated 1nto I IS.\ or ~oil testing program 
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Response to Comments on Draft HSA-SD Technical Memoranda Issued on AprilS, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment I Resuonse 

EPA should be aware in its rad survey that Pu-238 will not be found by itself. This fact is amply demonstrated by the data shown below from page 85. I Noted. 
Note that Pu-238n is never significantly greater than Pu-239. 

-57 (Building ..J055) Soil Plutonium Radioactivity Data Date 

June 8. 1978 

December 13. 1978 

July 9. 1980 

December 22. I 980 

JulyS. 1981 

December I 7. 1981 

July 9, 1982 

December 16. 1982 

June 22. 1983 

December 7. 1983 

June 25. 1984 

December 4. 1984 

June 26. 1985 

December 4. 1985 

June 25. 1986 

December 8. 1986 

June 22. 1987 

December 7. 1987 

June 29. 1988 

December I. 1988 

July 19. 1989 

December 5. I 989 

.\gree Comment \\ill be llltCgrated Ill fi~A and -.;oil testmg rrogram as <.lpprnprlak 

FI.VAL 

Pu-238 

( -2.13 !- 2.2) X I 0-9 ~tCi/g 

* 
(1.4±3.4)x I0-9~tCi/g 

(-0.3 ± 2.3) X 10-9 ~tCi/g 

(-3.7± IA)x I0-9~tCi/g 

( -3...1 ± 1.5) X I 0-9 pCi/g 

( 1.0-±: 0.4) x 10-9 ~tCiig 

( -8.0 ± I .5) x I 0-9 ~tCi/g 

( 1.4 ± 1.9) X I 0-9 pCi/g 

(0.3 ± 0.6 ) X I 0-9 ~tCi/g 

(0.1 ='= 0.1) X I 0-9 pCi/g 

(0.4 ± 0.1) X I 0-9 ~tCi/g 

0 ='= 0.0001 pCiig 

0.003 ± 0.0003 pCiig 

0.0004 I 0.0003 pCiig 

0.0003 : 0.0002 pCi;g 

0.0001 ::=0.0001 pCi/g 

0.0006 ::= 0.0002 pCi/g 

0 o 0.000 I pCi/g 

0 '= 0.0001 pCig 

0.0004-::: 0.000 I pCi/g 

0.0002 : 0.0002 pCi/g 

Pu-239 + Pu-240 

( 1.04 ± 2.3) X I 0-9 ~tCi/g 

(6.21 ± 3.5) x 10-9 pCi/g 

(9.5 ± 4.8) x I 0-9 ~tCi/g 

(5.6:!:: 3.2) x 10-9 pCi/g 

(0.04 ::: I. 7) x I 0-9 ~tCi/g 

(4.8"' 3.1) x 10-9 pCi/g 

(3.9 ± 0.6) x 10-9 ~tCi/g 

(5.1 :::2.2)x I0-9pCi/g 

(2.4 ± 2.4) X 10-9 ~tCiig 

(3.8 ± 2.2) X I 0-9 pCi/g 

(5.2 :0.7)x 10-9pCi/g 

(2.2 ± 0.4) x 10-9 pCi/g 

0.0038 ='= 0.0004 pCi/g 

0.0028 I 0.0005 pCi/g 

0.0005 ± 0.0003 pCi/g 

0.00 I 0 = 0.0004 pCi/g 

0.0012 ± 0.0003 pCi/g 

0.003 1 = 0.0004 pCi/g 

0.0039 ~ 0.0005 pCi/g 

0.0032 = 0.0005 pCi/g 

0.0049 =' 0.0005 pCi/g 

0.0054 · 0.0006 pCi/g 

Page 12 of 12 
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REPORTED INCIDENTS 
NOT RESULTING IN ENVIRONMENTAL RELEASE 

BlJILDING 4020 

• On August 26. 1959. a personnel injury occurred at Building -+020. During routine entry 
into Cell #3, an employee was struck across the hands by a heavy steel ramp that dropped 
suddenly when the cell door opened. ;\t the time of the injury. the employee \vas holding 
a .Juno survey ml'ter in each hand tom onitor the radiation levels at the doorway. The 
employee was assisted tu the hot change room and all protective clothing \vas removed. 
The employee was su rveyed and no significant con tamination was detected. The 
et:1ployee was taken to the plant hospital at Rocketdync in Canoga Park. llospital smears 
n-:ar the wounds also f()und no significant contamination. The incident report docs not 
indicate \\hat constitutes as ignificant amount of contarn ination (Incident Report 
/\0002). 1 

• On April 16. 1960. mo c mployecs entered Decontamination Room (Dccon) #4 to 
perform decontamination of the cut-ofl sa w assembly, which has been used to cut 
irradiated sodium reactor experim ent (SRF) fuel slugs. These em ployees were in 
\ iolation of the 300m illirern (mrem) exposure lim its for one week (Incident R eport 
/\0392). 2 

• On April 18, 1960. an employee in Dec on #3 called another employee over to the area 
and asked if he felt brave. then placed an unknmvn object in his hand. The em ployec 
holding the small cylindrical object approxi mately 2.5 inches long and 0.75 inches in 
diameter quickly saw that the object was stamped E-2, indicating a batch of SRE fuel 
slugs. The em ployce immediately tossed the SRE slug into the airlock. The slug was 
picked up with 6-foot tongs and placed in a can filled with lead shot. The slug measured 
25 R/hr at I 0 inc he~ and 25 RA D/hr at 21 inches (Roentge ns per hour is generally 
defined as R/hr and rads per hour is generally defined as rad/hr: units may he incorrectly 
presented in the source doeum ent). Another employee took the can containing the slug 
into Decon #4. By this tim e, the employees in the service gallery and connected to the 
operation were going to the hot change room to change out of contaminated clothing and 
go to lunch. The incident was reported to the health physics department (Incident Report 
A0003). 3 

• On May 12. 196 La lead shipping cask contai ning 9,500 Curies (Ci) of fission products 
was placed on a flat rail car fortran sport into the airlock when it was ob served that the 
rails to the moveable dock had not been secured to either the dock or floor of the airlock. 
Operating personnel were requested to hold up the operation until the rails were alig ned 
and bolted down, but the car was already moving and it ran off the rails and tilted to one 

1 Bold, F .0. Atomics International Internal Letter. Re: Personnel /njurv at CDHC Building 20. Santa Susana, 
September 29, 1959. 
2 Health Physics, Atomics International, Notice of Radiological or Industrial Safety Rule Infraction, April 22, 1960. 
3 Clow, H.E., Atomics International Internal letter, Re: Radiological Saf"etv Incident Report, Cell# 3 CDHC Bldg. 
#20, 4/18/60, June!, 1960. 
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side. A corner of the car caught the edge of the dock and stopped leaving the cask at a 15 
degree angle. A fork lift was brought in to remove the cask from the car and place it on 
the ground. No radiological exposure resu lted from the incide nt (Incident R eport 
AOOII ). 1 

• On May 21. 1961. t\\O em ployecs were transferring radioactive waste in Building 4020 
when a dust was observed being generated fr om the transfer operation. The operation 
was discontinued and the 111 en \Vere taken to the change room for monitoring. One 
employee \\as ft)und to have approxim atcly 1.500 counts perm inute (cpm) of be !a

gamma contamination on his forehead. The other em ployce had approximately 1.100 
cprn bda-garnma contamination on his pants. One employee had a nasal sm car of 850 
cpm beta-gamma contamination. A health and safety representative noted that the m en 
were only wearing lab coats and shoe covers. not the appropri ate protective clothing for 
operations (Incident Reports A0347 and A0505).=' 3 

• On June 2. 1961. an employee doing routine work in De con #3 pinched a flexible 
supplied air hose to his supplied air m ask causing the hose to explode. The em ploycc 
immediately stopped breathing and moved to the clean door\\ here he removed his mask. 
put on an assault mask and waited for an addi tiona! supplied air mask and hose. J\ nasal 
smear indicated no significant con tam ination of mixed fission products (Incident Report 
A0283).4 

• On June 19. 1961. personnel entered Decon #2 prior to entering Cell #2 to repair a 
balance in the cell. The door to C ell #2 was being opened when a fl·ont side operator 
controlling the door opening noticed two Systems for Nuclear Auxiliary Power (SNAP) 
Experimental Reactor (SER) fuel clements lying on the floor and ordered the door closed. 
An unknown radiation field fl·om the two SER fuel clem cnts was cstim ated at 
approximately I ,500 rads/hr at I foot. No first air or health physics sam piing \\as 
required for the em ployces entering the cell. The incident report called for a more 
thorough examination of cells prior to entering and recommended a re mote area 
monitoring system to monitor c ells before actually entering them (Incident Report 
A0012). 5 

• On September 4. 1962. the repair of a copper inlet line between the fission gas sa mpling 
apparatus and Cell #3 caused high airborne ac tivity, resulting in the c ontamination of 
personnel and the lab. A routine radiation survey taken on August 31, 1962 revealed 

1 Badger. F.N., Atomics International Internal Letter, Rc: Radiological Safety Incident Report, CDHC Bldg 020. 
May 12. 1961. May 15, 1961. 
2 Yarrow. A.R., Atomics International Internal Letter, Re: Radiological Safety Incident Report. Building Numher 20. 
5-20-1961, May 26, 1961. (Corrects incident date from May 20, 196 I to May 21, 196 I) 
3 Yarrow, A.R., Atomics International Internal Letter, Re: Radiological Safety Incident Report. Building Number 20. 
5-20-1961, May 26, I961. (It is unclear why this incident has two different reports and report numbers associated 
with it.) 
~Badger, F.H., Atomics International Internal Letter Rc: Radiological Safetv Incident Report, CDHC 
Decontamination Cell #3. June 2, 1961. June 15, 1961. 
5 Clow, H.E., Atomics International Internal Letter, Re: Radiological Safezv Incident Report. DeCon #2 & Cell #2 at 
CDHC. 6-19-1961. June 21, 1961. 

A-2 
Redacted 



Santa Susana Field LaboratOI) 
II istorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-5D October 21112 

excessive contamination building up inside th c copper line. Radiation levels reached a 
maximum of 1.5 r/hr (units m ay be incorrectly presented in the source docum ent). The 
copper line was removed and placed in a plastic bag and a new line vvas installed. Health 
and Safety was called to s mear the area. During this operation. the Health and S afety 
representative found his hands and shoes cont aminated and an air m onitor recorded an 
increase in airborne activity fl·om 250 curies per meter (Ci/m) to I 000 Cilm. 

Personnel were evacuated from the operating gallery and an air sam pic was taken with a 
portable sampler. Airborne activity vvas found to he 5.4 x 10-10 ]1C/cc beta-gamma. A 
smear survey revealed floor cont amination averaging I 0.000 dpm II 00 em:>. with a 
maximum of 130.000 dpm/1 00 em:> beta-gamma. Smears of desks. benches. and other 
horizontal surfaces revealed removable contamination of 15.000 dpm/cm2 beta-gamma. 
The floors of the office areas. rest rooms. and mock-up shop were found contaminated to 
a maximum level of 1.000 dpm /I 00 cm 2 beta-gamma. presumably as a result of tracking 
fi·om the operating gallery. 

Smears of the removed copper tube and its plastic bag showed contamination of 140.000 
dpm/1 00 cm 2 beta-gamma inside th(: bag. 20.000 dpm /100 em:' beta-gamma on the tube 
surface. and 2.000 dpm/1 00 em 2 beta-gamma on the exterior bag surf ace. Radiation 
levels of 25 rad/hr were t(mnd at t he open end of the copper tube. The copper tube 
contained sufficient contam ination to cause the levels f(mnd on the floor and other 
surfaces. but it was considered an unlikely source for such widespread contamination. It 
was also hypothesized that at the tim c the copper tube was being rem oved Cell #3 was 
being purged leading to contam ination of the operating gallery. Operations at a II cells 
were suspended until th c complete area was decontamination to '·permissible levels." 
The incident report docs not define '"permissible levels" (Incident Report AOO I 8). 1 

• On December 15. 1962. a worker found contam ination on his shoes during a visit to 
Building 4020. The surface dose rate on the worker's sh oes was 20m rad/hr and the 
activity on a smear sample was I 05 dpm/ I 00 em:> beta-gamma. Floor smear surveys were 
conducted in areas visited by the worker. Beta-gamma measurements were found as 
follows: Health and Safety Office (I 00 dpm II 00 em\ Engineering 011ice (200 dpm/1 00 
em:>): Supervisors Office (90 dpm /I 00 em\ Operating Gallery ( ~30 to 400 dpm /I 00 
cm2

): Cold Change Room (2.000 dpm /100 em:>): Men's Restroom (200 dpm/100 cm2
); 

and hallways connecting th esc locations ( ~200 dpm /I 00 cm2
). Smears taken from the 

shoes of other personnel were found to have contamination ranging from 30 dpm II 00 
em:> to I ,200 dpm II 00 cm2

. It was not clear w here the con lamination originated. The 
entire building was monitored with a portable survey meter and no contamination levels 
as high as 20 mrad/hr were found (Incident Report A0020).2 

• On January 25. 1963, an employee was monitoring Cell #3 and tore open his right glove 
with a pair of cutters. Thee mployee found his hand and shoes contaminated. After an 

1 Hanseon. W.D., Atomics International Internal Letter. Re: Contamination Incident at the CDHC. October 26. 
1962. 
2 Bergstrom. W.H., Atomics International Internal Letter. Re: Incident Report CDHC, January 17. 1963. 
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hour and a half of repe ated scrubbing in the "'hot shower··\\ ith scouring powder and 
permanganate treatment the contamination was eliminated. The em ployce's shoes could 
not be dccontam inatcd and read I 0 mrad/hr beta-gamma\\ hen disposed (Incident Report 
A0021 ). 1 

• On May 8. 1963, two janitors waxing them ock-up area floor dragged am op through a 
highly contaminated trough by the side door of Cell #4 and then used the mop to wax the 
remainder of the flooL spreading m ixcd fission product cotltam ination throughout the 
mock-up area. Upon departing the area. the janitors checked themselves in the hand and 
foot counter and found that their shoes were contaminated to as high as I m rad/hr beta
gamma. A hot spot of 5 m rad/hr beta-gamma was identified on the mock-up room floor 
ncar the side door of Cell #4. A sm car survcv of the floor revealed contam ination 
ranging from less than 30 dpm II 00 cm2 to 90.00rl dpm/1 00 cm 2 beta-gamma. The floor 
wax appeared to have sem i-fixcd the contamination. Personnel were notified and the 
mock-up area was roped off and tagged. Measurement taken two days later indicated that 
the floor contamination had dissipated and the area could be reclassified as non-tagged 
(Incident Report A0433).2 

• On September 26. 1963, a fire occurred in the doorway between Dccon #3 and Cell #3 
during the cleaning ofthc fission gas rig with butyl alcohol. The fire was apparently 
caused by residue ofNaK in the fission gas rig that reacted with the alcohol. The fire 
lasted 2 minutes and was extinguished with calcium carbonate. No injuries occurred and 
no increases in airborne contamination \vere found (Incident Report A0024 ). 3 

• On September 26, 1963, an employee emerged from Cell #3 aJler conducting cell cleanup 
and found his dosim cter was off scale. The contamination was thought to have been the 
result of contact with a drip pan in the cell. A survey of the pans bowed a dose rate of 3 
rad/hr at surface and 25 rad/hr at I H. The employee's film badge showed an uncorrected 
dose of295 mrem (Incident Report A0025).4 

• On October 9, 1963. it was discovered that a fi re occurred in Cell #2 during the night. 
Investigation found the furnace in Cell #2 ha d been left on without any contro lling 
thermocouples. The temperature o f the furna ce could have reached 2300 degrees 
Fahrenheit. Approximately I 00 ft 2 of blotter paper. which is used as a floor covering in 
the cell, was burned. A check ofthe stack monitor and the operating gallery showed no 
increase above normal activity for the pre ceding 24 hour period. Spot sm cars of the 
floor, cell face, and equipment in the operating gallery were all 30 dp m/1 00 cm2

. The 
incident report notes this is the third fire in the last thre e weeks at Building 402 0 and 

1 Bergstrom, W .H., Atomics International Internal Letter, Re: Contamination Incident at CDHC. February 12. 1963. 
2 Lane, W.B., Atomics International Internal Letter, Re: Radiologic:al Safetv Incident Report. lvfock Up, CDHC 
Room 125. Mav8. 1963. May 13,1963. 
3 Lane, W.D. and D. Tworek, Atomics International Internal Letter, Rc: Radiological Safety Incident Report, CDHC. 
9/26/63. Undated. 
4 Tworek, D. and W. Lane, Atomics International Internal Letter, Re: Radiological Safetv Incident Report. Building 
020 CDHC 9/26/63. Undated. 
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suggests the lead man should make a thorough check of all equipment before leaving the 
facility (Incident Report A0026). 1 

• On March 20. 1964. the door of Cell #4 was op ened at the sam c time a nitrogen purge 
and .. uc· (presumably uranium carbide) fuel cutting occurred in Cell #3. resulting in 
increased airborne beta-gamma activity. Th e maximum airborne concentration was 5 x 
I (r9 ftCi/cc with no smearablc detectable contamination above limits. The incident report 
docs not note v\hat the contamination limits \\ere (Incident Report A0031 ). 2 

• On June 8, 1964, an employee repairing in-c ell hacksaws without authorization and 
proper protection was contaminated. The hack sa\\ s had a maximum of 2.5 rad/hr mixed 
tission product contamination. Smearable contamination on tools was as high as 2 x I 0 5 

dpm/1 00 cm 2 beta-gamma. The employee was surveyed and decontam inated in the hot 
shower (Incident Report A0551 ). 3 

• On June 16. 1964. a Piqua fuel clement in Cell# 3 was repositioned in the cell such that 
the clement was in line with the cell manipulator port opening and north operating gallery 
probe. Because there is no shielding at th e port opening. excessive radiation streamed 
through the port. A radiation survey found contamination levels at the port opening to be 
1,000 mr/hr (units may be incorrectly presen ted in the source document). All future 
operations involving the movement ofhigh level radiation sources were to be scrutinized 
to prevent a recurrence ofthis type of incident (Incident Report A0443). 4 

• On July I 0, 1964. the health physics departm cnt observed that the Decon #3 doors. the 
service gallery doors, and the airlo ck outer doors were all in the open position d uring 
loading of a cask into the airlo ck. This situation allows f or a potentia I spread of 
contamination to clean areas. As mear survey of the outside area failed to detect any 
contamination. The incident report notes that this problem had occurred during sim ilar 
operations in the past and is mostly due to negligence. A modification of the airlock door 
latching devices was expected to minimize recurrence (Incident Report A0338). 5 

• On July 23. 1964, an employee cleaning Cell #4 inadvertently contacted wet spots on the 
false flooring where mixed fission products up to 25 rad/hr c ontaminated his knees to a 
maximum of 0.3 m rad/hr and 270 dpm /I 00 em~ beta-gamma. Loose contamination was 
removed and the employee was released to the medical department for further treatm cnt. 

1 Tworek, D.D and W. Lane, Atomics International Internal Letter. Rc: Radiological Safetv Incident Report, CDHC 
Cell #2. 10/8/63-10/9/63. October 17, 1963. 
2 Ericson. G.l. and W. Lane, Atomics International Internal Letter. Re: Increased Airborne Actil'itv at Building 020. 
April 2, 1964. 
1 Ericson, G. and W. Lane, Atomics lnternationallnternal Letter, Re: Incident Report. Yellow Tag Manipulator 
Repair Room. Bldg 20, June 8. 1964. June II, 1964. 
~Ericson G. and W. lane, Atomics International Internal Letter, Re: Incident Report. CDHC Cell #3 and Operating 
Callery, 6-16-64. June 24, 1964. 
5 Eric;on, G. 1., Atomics International Internal Letter, Re: Incident Report. CDHC Airlock Service Callery and 
Decon #3, 7-10-64. July 20, 1964. 
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Recommendations include wearing knee pads during cleanup and using clean plastic 
sheeting on the floor where personnel arc working (Incident Report J\0554). 1 

• On August 27. 1964. an alarm in the operating gallery went ofT when the air activity 
increased to 2.5 x I 0 l cpm with normal background levels at 500 cpm . The operating 
gallery was evacuated. Ten m inutcs air samples showed air activity gradually decreasing 
from 3.8 x 10 -') ~tCi/cc to 3.6 x 10 -Ill ~tCi/cc. The relcas e was attributed to loss ofan 
airborne controller in Cell #3 used during purging ofth c cell. Th c controller was 
replaced (Incident Report J\0354).2 

• On September 3. 1904. an em ployee surveyed his work area in Cell #I and found a 
vacuum cleaner hose was reading 25 rad/hr gamma. A fl·ont side man moved the vacuum 
cleaner to a far corner of the cell and the in-cell man began \York. The in-cell employee 
later discovered that th c polishing cloth he was using re ad 25 rad/hr gamm a and the 
vacuum cleaner \vas only I 0 rad/hr. The em ploycc had failed to rcsu rvey the\\ ork area 
after the vacuum cleaner was moved. The employee received 270 nucm on his dosimeter 
and a corrected dose of I. 145 m rem on his film badges. II is car was con tam ina ted to 0.2 
mrad/hr and less than 30 dpm /I 00 em=' of removable contamination (Incident Report 
J\0415). 3 

• On October 15. 1964. an employee acting as the cold man on a Cell #3 entry removed his 
mask in the service gallery while bagging shic !ding blankets. lnvc stigation found that a 
blanket was contam inatcd to 5 m rad/hr beta-gamma. J\ sm car survey ind icated 
maximum contamination levels of2.7 x I 0 5 dpm/1 00 cm2 beta-gamma in the immediate 
area. The employee contaminated his leg to a maximum of 0.5 mrad/hr and a nasal swipe 
found 600 dpm/100 cm2 beta-gamma. A ne\\ method of bagging the shielding blankets 
was put in effect as a result (Incident Report A0337) . .J 

• On November 18. 1964. an employee working in Cell #3 found particulate contamination 
on his head when he conducted an exit survey. Investigation revealed a maximum of I 00 
mrad/hr contamination and less than 30 dpm II 00 cm2 beta-gamma. After five attempts. 
the particulate contamination was washed otT the employee· s head and he was found to 
be fl·ec of contamination (Incident Report A05 74 ). ' 

• On December 7. 1964, an inspection ofthe radioactive holdup yard at Building 4020 
revealed the storage of num erous unidentifiable barrels. boxes. shipping containers. and 
pigs in various states of disarray. S ome of the items have been ins tate for more than 2 

1 Ericson. G.l. and \V. Lane. Atomics International internal Letter. Re: Incident Report, CDHC Cell #4. 7-23-64. 
July 28, 1964. 
2 Lane, W.O .. Atomics International Internal Letter, Re: Incident Report. Building 020, Operating Gallen•. CDHC 
8-27-64. September22, 1964. 
J Lane. W.O., Atomics International internal Letter, Re: Incident Report, Cell #JCDHC. 9-3-64. October 5. 1964. 
4 Ericson, G.l., Atomics International Internal Letter, Re: Incident Report, CDHC Service Gallery, 10-15-64. 
October 20, 1964. 
5 Ericson, G.l., Atomics International Internal Letter, Re: Incident Report, CDHC Cell #3, 11-18-64. December 17, 
1964. 
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years. A radiation survey indicated a maximum of 50 mR/hr gamma at the outer 
perimeter of the holdup yard. a violation of I 0 C.F.R. 20.105 and 20.203 (Incident Report 
A0034 ). 1 

• On July 16. 1965, it was discovered that a fuel water had disintegrated on a vacuum filter 
a:1d caused buildup of2.2 Ci of mixed fission products. In Cell #2 an in-cell vacuum 
distillation cold trap v-as measured at 100 R/hr and the lines extending to the cell face 
''CIT measured at 25 R/hr. A fi Iter ''as re moved from the cell and bagged. but a release 
t'ccurred bet\\een the time the filter was removed and when it \Yas b agged. 
(\l!ltamination had been transported through the operating gallery, cold change room . 
and into the service gallery. W hen the extent of contam ination was discovered. 
movement \\as restricted and the f~1cility unden\ ent cleanup. No radioactive m aterial 
\\as released outside the building {Incident Report A0037). 23 

• On September 21. 1965. the constant air monitor located at the north end ofthe operating 
t>,allery triggered the lmver alarm (~I. 000 cpm). Ope rat ions personnel were decladding 
~NAP 8 Fxperim ental Reactor (S8ER) fuel in Cell #3 and were purging the cell with 
nitrogen. All system" and possible sources \\ere checked. but no abnorm al conditions 
\\ere lll)ted. A I 0 m inutc air sample indicated 2.5 x I 0 -x f.!Ci/cc beta-gamma immediate 
count. The constant air m onitor was still climbing and indicated 7,000 cpm. Further 
checks of equipment were made and srwt smears were taken throughout the area. Smears 
vvere normal and no problems \\ere noted. A ca II to other buildings and a check of other 
areas of Building 4020 indicated the probl em was localized. A se com! air sample 
indicated 4.2 x I 0 -s f.!Ci/cc beta-gamma. The constant air m onitor was leveling off at 
9,000 cpm. A third air sam pie indicated 4 x 10 -Ill f.!Ci/cc beta-gamma. The incident 
report notes that no radioactive material was released to the environment and no increase 
in surface contam ination was found. There was no apparent cause for the increase, 
although it was generally believed to have come from Cell #3 (Incident Report A0038).4 

• On February 2. 1966. two e mployees inadvertently exposed one hand each to the 
radiation field from a mounted irradiated S8ER fuelm etallographic sample. The 
estimated doses to the hands were 58Jl00 mrem and 2.000 m rem tor the two m en 
involved. A fixture was bei ng transferred rem otely into Cell# I by way of the 
mctallograph tunnel. The fixture jammed in the tunnel and an S8ER fuel sam pie fell off 
the transfer train. An employee impulsively picked up the fuel sample and placed it back 
in the train bucket. Realizing what he had done, the employee immediately called the 
health physics department. Another em ployee was also present and received ales ser 

1 Ericson. G.l.. Atomics International Internal letter. Re: Radioactive Materials Holdup Yard at CDHC Building 
020. December 7, 1964. 
2 Author Name Redacted, Atomics International Internal Letter, Re: Contamination Spread on Friday, Julv I 6. 
1965.July28,1965. 
3 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana 
Field Laboratory. Ventura County. California. Volume 2 Area IV Site Summaries. May 2005, p. AA-3. 
4 Badger, F.H., Atomics International Internal Letter, Re: Excessive Concentration of Airborne Radioactive 
Material. September 28. 1965. 
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exposure. A recreation of the incident\\ as used to determ me exposure tim e and 
estimated dose (Incident Report A0039). 1 

• On February 24, 1966. three men who had been working in the service gallery. Decon #3. 
and Cell #3 were found to have nasal contamination ranging from 450 dpm to 4.500 dpm 
beta-gamma and slight skin contamination. Contaminated fine pO\·Vders generated during 
operation of an electronic discharge m achine (!]ox machine) settled in and around the 
sciT\V holes of them achine. When one of the employees removed the sciT\VS to rep lace 
an electric motor, the powder circulated into the air. Thee mployee replacing the motor 
received the greatest contamination. A not her employee in the vicinity who was not 
wearing respiratory protection and received the second highest level of contamination. A 
third person removed his mask in an area of high floor contamination and received the 
least amount of contamination. The men were decontaminated. 

A spot smear of the service gallery showed floor contamination outside Decon #3 of 
-75.000 dpm beta-gamma with several areas in the di rcction of the change room reading 
·~ 12.000 dpm beta-gamma. indicating the spread of contamination as them en lett the 
area. It was recommended that a low purge be on during decontamination and cleaning 
operations (Incident Report A0040).~ 

• On August 16, 1966. an electrical power fa ilure occurred in Building 4020 and the 
emergency generator for equipm ent such as the radioactive exhaust failed to eng age. 
Emergency power was established 15 m inutes later. The constan t air monitor in the 
operating gallery showed an increase f)·om 2.000 cpm to 5,000 cpm. A high volume air 
sample was taken after power was reestablished and indicated an airborne concentration 
of 3 x I o-8 FCi/cc beta-gamma. Smear samples indicated less than 30 dpm/1 00 cm2 and 
additional air sam pies indicated a maximum of 5 x I 0 -9 FCi/cc beta-gamma. A second 
high volume air sam pie taken approximately 45 m inutcs after the power failure and 
shm>ved 4 x I 0 -Hl ~tCi/cc beta-gamma. At this tim e the area was released. According to 
the incident report no injuries, loss of equi pment, or significant release of radioactive 
materials occurred as a result ofthe power failure (Incident Report A0042). 3 

• For the week ending Decem ber 31, 1966, personnel invo lved in the prom ethium-14 7 
(Pm-14 7) heat source fabrication were found to have extremity overexposures in excess 
of quarterly limits as indicated by finger ring film dosimeters. However. reevaluation of 
the film dosimeters indicated no legal overe xposure had occurred. It was known that 
extremity exposure would be a controlling facto r in the radio logically safe fabrication of 
Pm-14 7 heat sources. Num erous problems in the fabrication operations extended the 
estimated time of completion from 5 days to 20 days. P roject schedules and budgets 
were extremely tight and investigation ofth e incident disclosed that som e procedural 

1 Badger, F.H., Atomics International Internal Letter, Re: Accidental Excessive Exposure. February 8, 1966. 
2 Mooers, A.R., Atomics International Internal Letter, Re: Personnel Contamination Incident· Februan' 24, /966 
A.IHL. March 16, 1966. 
1 Badger, F.H. Atomics International Internal Letter, Re: Power Failure at Bldg. 020, Santa Susana. August 29, 
1966. 
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violations occurred in an effort to accom plish the job on schedule at am tntmum cost. 
Examples of problems encountered include: a pmvder volum e 30 percent greater than 
anticipated. which required three prcssings pe r pellet instead of 1\\o prcssings: breaking 
or cracking of pellets: a broken fuel hopper that spilled 5.000 Ci of fuel on the floor: and 
unsuccessful welding of capsules. These prob !ems and more led to increased dose rates 
f()r operators (Incident Report i\0044 ). 1 

• On January 28. 1967. an em ployee in the Slav e Shop contaminated his coveralls by 
leaning across a piece of equipment. lJnaw arc ofthe contam ination he brushed his 
gloves over the coveralls. flaking the contamination onto his shoe covers. The employee 
then walked about the Service Ciallery an d Hot Shop spreading the contam ination. 
Contamination ranged from I o' to 4 X I() ' dpm/1 00 em: beta-gamma, but was brought 
dO\m to less than 500 dpm/1 00 cm 2 beta-gamma in a single cleaning with a scrubber and 
vacuum. No contamination was tracked outside of a cont rolled area (lncid ent Report 
;\0607).: 

• On April6. 1967. a fire occurred in Cell #3 during the cutting ofa uranium fuel sample. 
I lot sparks ignited the cut-ofTwheel coolant (isopropyl alcohol). which in turn ignited 
three absorbent pads. The fire was extingu ishcd using a low volume nitrogen purge. No 
significant release ofradiologicalmatcrial was detected (Incident Report A0(JI3).3 

• On May 17. 1967. a Pm-147 release occurred during transfer ofv\ct Kimwipes into glove 
box B through the air lock. Maximum airborne contamination levels of 2 x I 0 .'J f.lCi/cc 
were detected by air samplers located at the glove box face. The radiation concentration 
guide is I x I 0 -7 f.lCi/cc. Nasal swabs of the two men working in the area revealed a 
maximum 1.050 dpm/1 00 cm2 (Incident Report A0617).4 

• On June I 0. 1967, approximately 55 gallons of Pm-14 7 \\ aste were removed fl·om glove 
boxes A and Bin Building 4020. During the procedure. which involved bagging-out the 
waste through the airlock. an air monitor de tected high airborne activity immediately 
following the cutting of a bag for separati on fl·om the glove box. Fi lters from the air 
samplers indicated activity of 8 x I 0 -~ f.lCi/cc when average 0\ er 8 hours. The air 
concentration standard is I x I 0 -7 ftCi/cc for 40 hours. No personnel \\ere affected 
because they were all wearing su pplied air at the tim e of rcleas c. The area was 
decontaminated prior to proceeding with the operation (Incident Report A0619). 5 

1 Badger, F.H. and F.C. Schrag, Atomics lntcrnationallnternal Letter, Rc: Extrcmitr Exposure Associated with 
PrimaryEncapsu/ationofPm-147. February 3,1967. 
c Alexander, R.E .. Atomics International Internal Letter. Re: Radiation Safety Wccklr Ncwslcttcrfor Period Ending 
January28. 1967. January 31. 1967. 
3 Alexander, R.E. Atomics International Internal Letter, Re: Radiation Safety Unit Weekly Newsletterfor Period 
Ending Apri/8. 1967. April 13, 1967. 
4 Alexander, R.E., Atomics International Internal Letter, Re: Radiation Safety Unit Wccklv Newslctterfor Period 
Ending May 20. 1967. May 24, 1967. 
5 Alexander, R.E., Atomics International Internal Letter, Re: Radiation Safety Unit Wcck/v Newsletterfor Week 
Ending June 10, 1967. June 15, 1967. 
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• On October II. 1967. an em ploycc received an internal exposure tl·om Pm-147 while 
working on glove box A in the hot shop. Afte r transferring waste from glove box A to 
glove box Band cleaning glow box A. two e mployecs followe(fnormal procedures for 
leaving the area and monitoring themselves. One employee found no contamination on 
himseiC while the other em ployee found a spot between his nos e and lip that was 
contaminated to~ 1.000 cpm . lie rem oved the contamination. After shmvering. the 
employee \Vent to the health physics office and was resurveyed. W hen he opened his 
mouth the count rate increased from 50 cpm (normal background) to 150 cpm. A smear 
sample taken Ji-om his mouth revealed contamination of 550 dpm. His mouth was rinsed 
of water until free of detectable contamination. Surt~1ce contamination ofthe top of glove 
box A was found to be as high as 4.3 x I 0 5 dpm/ I 00 cm2

. Both gloves on the left 
window were con tam inatcd to I. 7 x I 0 5 dpm/ I 00 cm2

. Other smears samples and air 
samples in the area indicated contamination levels of less than 5.000 dpm 1100 cnr'. The 
contamination was suspected to hav c been transferred to the top surf~tce of glove box A 
by a contaminated cover plate fl·om the left glove. The employee \vorking at glow box A 
then ingested the contamination through licking ofhis lips (Incident Report A0047). 1 

• On July 22, 1970, a small alcoho I fire occurred in Cell #3 during the disassembly of a 
NaK-bonded SNAP 8 Development Reactor (S8DR) fuel element. The fire started when 
an end cap ofthe fue I element was placed in a pan of alcohol to dissolv e NaK 
accumulation 11-om the cap. The fire was immediately suppressed by placing a lid on the 
pan. No damage resulted from the fire and there \Vas no evidence of airborne or surt~1ce 
contamination (Incident Report A0050).2 

• On October II, 1970. an alarm activated on the constant ai r monitor located in the 
operating gallery of Building 4020. Pressure gauges were reading normal. The scale on 
the air monitor was switched. but the m onitor did not respond im mediately so it was 
assumed to be m alfunctioning. Further inve stigation showed the air m onitor to be 
working properly. A high volume air sample was taken in the vicinity ofthe constant air 
monitor and showed 5 x I 0 -Ill ~tCi/cc beta. An identical high volume air sam pie was 
taken outside Building 4020 and produced the sa me result. A sm car survey fl·om the 
floors and equipment tops located in the operating gallery showed less than 30 dpm I I 00 
cm 2

. No problem was found in the building. It was noted that the natural airborne 
concentrations on October II. 1970 were approxim ately five times higher than those 
observed in the previous two years and after 24 hours the air sample results were back to 
background activity levels (Incident Report A0051 ).3 

• On September 30, 1977. in preparation for rem oval of old radioactive liquid waste tanks 
from the basement of Building 4020, em ployecs cut into a pipes and failed to cap them. 
causing an unexpected drop in air pressure . A spot s mear survey was taken and 

1 Lane, W.D .. Atomics International Internal Letter. Re: Pm-i47 internal Exposure incident of October i i, i967. 
November 6, 1967. 
2 Klostermann, J.P., North American Rockwell internal Letter, Re: Small Alcohol Fire in AIHL Cell #3. July 27, 
1970. 
1 Klostermann, J.P., North American Rockwell Internal Letter, Re: investigation of CAM Alarm Bldg. T020. 
October 13, 1970. 
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compared to a spot survey taken September 26, 1977. The average ofthe smear area was 
250 dpmll 00 cm2 beta-gamma on Scptcm bcr 26. The average sm car on September 30 
was 1,380 dpm/100 cm2

. No increase in airborne activity \\as detected (Incident Report 
A0060). 1 

• On April 25. 1978. \\ hilc attempting to change one of the 3-quart collection cans on the 
evaporator that contained caustic solutio n from the sodium digester. an em ployee 
dropped the collection can spilling radioactive solution over one fifth of his body. The 
employee was instructed to usc the radiologically controlled drainage shower. Maximum 
activity detected in a quick survc; ''as 30.000 cpm ( 12 mrad/hr) on the employee"s right 
forearm. A I 5 m inute shower produced I 00 gallons of rad inactive I iqu id. After the 
shower. 500 cpm contamination remained on the employee· s right knee and forearm. A 
bactine scrub rem oved contamination on th e forearm. but imm ediate efforts to 
decontaminate the knee were unsuccessful and would have to be continued in the medical 
department. Dressings applied to son~ spots were rem oved by the company doctor and 
returned to Building 4020 for disposal (Incident Report A0067). 2 

• On May 3. 1978. the alcohol evaporator in De con #2 caught on fire. burning 111 ost of the 
insulation ofTthe electrical wires before it was extinguished by a nitrogen purge. No 
personal injury. exposure, or facility damage resulted. The evaporator has been routinely 
filled with alcohol from the sodium digester in the morning. The evaporator \vas turned 
on and about 1.5 hours later a fire was observe d. The fire was extinguished within 5 
minutes. Inspection the following morning. indi cated an electrical fire, but no cause for 
an electrical short \Vas found. The incident report notes that the evaporator is being 
redesigned with an emphasis on heavier insu !at ion and sim pier loading (Incident Report 
A0069). 3 

• On February 9. 1979, alcohol from the Hallam fuel bonding sodium digester system 
spilled atier the salt preparation and before distribution. Approximately I to 2 gallons 
containing mixed fission products spilled. The personnel involved required no first aid 
and nasal smears were at background levels (Incident Report A0076 ).4 

• On August 21. 1981. personnel were loading bags of equipment contaminated with mixed 
fission product from the hot storage room into a box in the airlock. Routine personnel 
survey after removing protective clothing indicated nasal, facial, and hair contamination 
up to 4,400 dpm per nasal swip e. Personnel were decont aminated. Investigation 
indicated two possible sources of the con tam ination. One bag was cut open to remove 
lead bricks and facilitate lifting with a f() rk truck. The second possible source was a bag 
containing a furnace that broke open on a 5 rad/hr source. Smears of the hot sto rage 
room measured up to 200,000 dpm /I 00 cm2 beta-gamma and smears of the airlock 
measured up to 57.000 dpm /I 00 em~ beta-gamma. Personnel were f ami liar with good 

1 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Occurrence- Bldg T020. October 3, 1977. 
c Badger, F.H., Rockwell International Internal Letter, Re: Radiological Occurrence Decon 2. April 26, 1978. 
3 Badger, F.H., Rockwell International Internal Letter, Re: Evaporator Fire. May 15, 1978. 
4 Badger, F.H., Rockwell International Internal Letter, Rc: Radiological Safezv Incident Report, Decon 2, RIHL 
(T020), 9 Feb 79. February 12, 1979. 
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execute them properly (Incident Report 

• On July 13. 1982, SEFOR fuel pin #662 was declad. crushed. and loaded into a transfer 
tube. The tube was crimped and leak checked. The leak check revealed the tub c to be 
leaking grossly. The tube \vas returned to the crim ping station in Decem #4 and 
recrimped between the bad seal and the fuel. Operators were not \Vearing respirators and 
on the second try they were not wearing gloves. Apparently. the primary crimping forced 
contamination out ofthc faulty seal contam inating the crimper and in turn the hands of 
the operators. The health physicist took som c smears and went to count the sm cars while 
operators continued to work further contam inating equipment and clothing before 
realizing the problem. Personnel were contaminated up to 350.000 dpm alpha on their 
hands. elbows. shoulders. shirts. pants. show covers. and shoes. Air monitors in the area 
did not immediately indicate any activity in crease. Decontamination of two employees 
was difficult. TheSE FOR fuel contained plutonium and uranium oxide. The fines 
included approximately 2 ~tCi ofm ixed fission product and emitted approximately 2 ~tCi 
of alpha activity (Incident Report AO I 05).2 

• On August 16, 1982, a radioactive alarm from Building 4020 went otT. The em ergency 
team arrived and saw a red warning light on flashing on top ofB uilding 4478. the 
radioactive liquid waste building associat ed with Building 4020. Approxim ately 30 
minutes after the alarm signaled. the em crgcncy team had entered Building 4020 and 
44 78 and reported that norm al readings. Th c maintenance department replaced and 
tested the radioactive alarm system and all areas were secured (Incident Report A0325).1 

• On October II, 1982, an em ployee \Vas working at the S EFOR decladding glove box 
repairing some remote equipment. He removed his gloved hands from the box and as he 
walked to the alpha survey meter to survey his gloves he wiped sweat from his brow with 
the inside ofhis lab coat. Upon surveying, he discovered his lab coat to be contaminated 
to approximately 80.000 dpm alpha and his fo rehead to be 8,400 dpm alpha. He also 
contaminated his hand to 2,400 dpm alpha when removing his coat and gloves. Another 
employee trying to assist contaminated his shirt to 400 dpm alpha. The floor was found 
to have 750 dpm of alpha contam ination. The SEFOR fuel contained plutonium oxide 
(PuO) and uranium oxide (U02

) (powder). Personnel. clothing, equipment, and the floor 
\Verc decontaminated to background. The ruptured glove box was changed out (Incident 
Report AO II O) . .J 

• On December 22, 1982. an em ployee was operating manipulators in the SEFOR glove 
box and had a seizure. The em ployee collapsed on the floor in Decon #4, a secondary 

1 Badger. F.H., Rockwell International Internal Letter, Rc: Radiological Saf'ctv Incident Report, T020-Hot Storage 
Rm. & Airlock. 08-21-81. August 26, 1981. 
c Badger, F.H .. Rockwell International Internal Letter, Rc: Radiological safety incident Report, RJHL - T020. 07-1 J-
82. July 15, 1982. 
3 Oliver, D.E., Roekwelllnternationallnternal Letter, Rc: R.A. Alarm. Bldg. 478. August 17, 1982. 
4 Badger, F.l-1., Rockwell International Internal Letter, Re: Radiological Saf'ety Incident Report, T020 - Decon 4. 
Box, IO-li-R2, October 15, 1982. 
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plutonium-239 (Pu-239) containment area. The employee \\as taken to the hospital. All 
personnel \vere found free ofcontam ination. Decon #4 was mopped as a precaution. but 
no activity was found (Incident Report AOII2). 1 

• On April 21-22. 1983. while fuel rods wher e being transferred between Building 4020 
and RMIIF. an error in SEFOR rod identi fication caused Building 4020 to exceed its 
established fu•.:l transfer c ontrol criticality lim it of 1.900 gr ams (g) of Pu overnight. 
When one of the rods \\as bagged intu the glove bo:" a check determined the rod number 
to be A-03 instead or 803. Rod A-03 cont ained an additional 213.58 g of Pu than Rod 
803 and thus the transfer records and I lot Lab balances were incorrect. The additional Pu 
caused an excecdance of the contro I limit. llo,vcver. all but (J00 g Pu was secured in 
transfer casks as only one rod was out ofth e cask and in the glove bo:" at any time. A 
handwritten nntc from R..J. Tuttle states that the e~;tablished criticality limit of three rods 
''as not eA.ccdcd. It was recognized that the numbers stamped or etched on fuel rods arc 
often in poo:- condition and are difficult to identify. RMI IF personnel had m isread Rod 
A-03 and Rod 803. Further fuel trans1crs \\cre stopped when the error was discovered. 
No contamination \\as released (Incident Report A0262).~ 

• On July I 5. 1983. an employee was preparing to change out a leaded glove with a plastic 
bag in the SEFOR glove box in Decon #4 when he checked his gloved hands and 
detected alpha contamination. l-Ie proceeded to the Deco n Room doorway to request 
health physics support and plastic bags to collect waste. At this point the air monitor at 
the glove box alarmed. Tv,o employees and another operator decided to com plete the 
change out operation. They donned respiratory protection and the operator also donned a 
hood and reentered the area. An alpha survey indicted contamination only on the glove 
port. The employees proceeded with the chan gc out and during this operation the inside 
glove keeper rings. ins tailed as an additiona I precaution because of the stiffness of the 
leaded glove. snapped off A quick survey indicated gross alpha contamination (greater 
than 50,000 cpm) on the hood, m ask, and lab coat of the operator as well as the glove 
port and the immediate surrounding area. Th cy immediately evacuated. T\VO health 
physicists carefully removed contaminated articles li"om the operator. Activity levels 
between 30.000 and 50.000 cpm alpha were dct ected. The gross activity was rem oved 
before the operator· s face respirator was re moved. The opera to r was released to the 
showers. The area in front of Decon #4 wa s covered with plastic and the remainder of 
the service gallery was made a shoe cover area and secured. This area and the Decon 
Room were decontaminated to background levels (Incident Report AO 120).3 

1 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Sa{etv Incident Report. Decon 4 T020. 
12122182. December 23, 1982. 
2 Allen, D.C., Rockwell International Internal Letter. Re: Excessive Pu Balance in RIHL. Building 20. MBA-54. May 
13. 1983. 
3 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safe(v Incident Report. T020. Decrm Room 
4, Alpha Box, 07-15-83. October 18, 1983. 
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• On August 8. 1983. a leaking transfer tuhe contaminated an employee and the 
decontamination room (Incident Report AO I 19). 1 

• On October II. 1983. an anti-siphon valve was not closed on a pum p in Cell #3 used to 
pump distilled water into SEFOR el ectropolish acid for neutralization and solidification. 
When the pum p was shut off acid was siphon cd back into the )-gallon container of 
distilled water. contaminating the water to an activity level between 2 and 6 rn icrocuries 
per milliliter (ftCi/ml). Another pump was then tested in the supposedly clean distilled 
water reservoir and transferred to the shop ar ea. Water was spillc d at the disconnect 
point. work table floor. and at the work bench in the shop. A cell op crator at Cell #3 
discovered the contamination and further surveys of the facility revealed contamination 
has been unknowingly spread throughout th e building. with the exception of the 
Equipment Room. Generator Room. Battery Room. and their hall\\ays. 

Contamination levels ranged hom 1.500 cpm ( ~6.000 dpm/1 5 em~) beta-gamma to more 
than I 00,000 cpm (450.000 dpm I I 5 em=') beta-gamma. Ninety -five percent of the 
gamma emission was Cs-13 7 and the other 5 pe rcent was cobalt-60 (Co-60). Only the 
sample from the distilled \Vater reservoir indicated any trace of americium-241 (Am-241 ). 
and thus the presence oftransuranic (TRU) contamination. The liquid spill was estimated 
at 25m I. Sm cars ofthe area indicated approximately 0.1 percen t alpha activity. 
Decontamination of the suspect lo w-lcvcl areas was accomplished by mass! inn mops. 
Areas of higher contamination were hand wiped. stripped. and/or dis posed of A section 
of tile in fl·ont of Cell #3 had to he removed as did patches of carpeting in the fl·ont of1ice. 
No contamination was found outside Building 4020 and no airborne activity was detected 
(Incident Report AOII8).2 

• On January 30, 1984. a contam inated electrode vvas worked on a clean grinder. 
Contamination was discovered on floors and on the clothing ofthc grinder operator. No 
other personneL tools. or locations were found to be contam inated (Incident Report 
A0122). 3 

• On August 20, 1984. an employee entered Cell #3 for repair of a laser. During the course 
of the operation. the employee bumped his head on am eta! tl·ame causing an abrasion 
that drew blood. The abrasion was covered \Vith a surgeons cap. canvas hood. and plastic 
hood. A survey and smear of the wound after exiting the cell did not indicate any activity 
(Incident Report AO 125).4 

1 The original incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
c Badger, F.H., Rockwelllnternationallnternal Letter, Re: Radiological Safety Incident Report. T020 and Cell3 
Face, 10-11-83. October 13. 1983. 
3 The original incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
4 Badger, F.H .. Rockwell International Internal Letter, Re: Radiological Safety Incident Report. T-020 Cell 3, 8-
20-84, Undated. 
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• On August 21, 1984, two new e mployees dressed in lab coats, shoe covers, and gloves 
were doing general cleanup in Decon #3. They found an open bag oftools and wiped the 
tools dmvn. After exiting Decem #3, a rou tine survey showed contamination on their 
pants up to 50.000 dpm beta-gamm a. The e mployees removed their pants and were 
f(1und to be clean. A survey ofthe tools indicated up to I x 10 (• dpm beta-gamma. All 
areas involved were surveyed and decontam inatcd. The incident report notes that a more 
experienced employee may have recognize the potential for release of contamination and 
bagged the tools before removing them fi·om the cell (Incident Report AOI26). 1 

• On October 15. 1984, dming remo te decontamination of Cell #3, a sm all puddle of 
al...:ohol ignited. A nitrogen purge was started and the fire went out aim ost immediately. 
There was no nuclear fuel in the cell at the tim e. No increase in stack monitor activity 
v\ <\S observed and the incident re port states that there was no release to the env ironment 
(Incident Report AO 127).~ 

• Cb October 26. 1984, a n employee i!1advertcntly grabbed a hag of radioactive waste in 
tl1c Manipulator Rep;c'ir Shop with his bare hands and contaminated his left hand to 
approximately 5.000 dpm and his right hand to approximately 7,500 dpm. His hands 
\\ere successfully decontaminated belov, detccti on I eve Is afler three applications of soap 
and water (Incident Report AO 128).3 

• On December 6. 1984, an em ployee conducting routine cleanup in Cell #I reach ed his 
ann up causing his protective clothing to separate fi·01n his taped-on surgeon gloves. The 
employee immediately \Vent to the Decon Ro om for repair. Upon com pletion of his 
work, the employee surveyed his right for earm/wrist and found it was contam inated to 
500,000 dpm beta-gamma. The contam ination was from irradiated Fermi fuel fines in 
Cell #1. After considerable effort, the c ontamination level on the employee's arm was 
reduced to background and the employee was released (Incident Report AO 129).4 

• On December I 0, 1984, an exit survey of an employee conducting cleanup in Cell #I 
revealed contamination on his neck at 25,000 dpm beta-gamma and contamination on his 
forearm at 5,000 dpm beta-gamma. The contamination was from irradiated Fermi fuel 
fines in Cell# I. The em ployee \Vas decontaminated to background levels (Incident 
Report A0130).5 

1 Badger, F.H .. Rockwell International Internal Letter, Re: Radiological Safetv Incident Report. T-020 Dec(m Room 
3. 8121184, August 27, 1984. 
2 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safetv Incident Report, T020 Cell 3. 15 Oct. 
84. October 16, 1984. 
3 Dickson, F.A., Rockwell International Internal Letter, Re: Radiological Sajetv Incident Report, RIHL Manipulator 
Repair Shop, 10/26/84. November 5. 1984. 
4 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Sa[e(v Incident Report, T-020 Celli. 
1216184. December II, 1984. 
5 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Safety Incident Report, T020 Cell I, 
12110/84. December 13, 1984. 
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• On December I 0, 1984. an exit survey of an employee conducting cleanup in Cell #I 
revealed I .500 dpm beta-gamma contamination on his left hand. The contam ination 
resulted from irradiated Fermi fuel lines in Cell# I. The activitv was success fully 
removed and the employee was released (Incident Report AO 131 ). 1 

-

• On December I 0. 1984. an in cidcnt report \\as filed concerning an employee who had 
made two entries into Cell #I to de contaminate the cell and remove equipment that had 
been used for a Ferm i fuel decladding task. Alter the second entry found his com pany 
thermoluminscent dosimeter (TLD) finger rings indicated 11.954 nHem on his right hand 
and 5,927 m rem on his left hand. The em ployee \vas excluded from further radiation 
work and the vendor TLD linger rings were sent fore mergency processing. The vendor 
TLDs measured 7. 750 mrem for the right hand and 7, 710 m rem for the left hand. These 
measurements exceeded the Atom ics International Energy Systems Group Health and 
Safety internal lim its of4.500 m rem per quarter. The em ployee was temporarily 
restricted fl·om work with radiation exposure and recommendations for improved sal'cty 
were made (Incident Report AO 133).=' 3 

• On January 14. 1985. an e mployee moved a bag of conta minated material in Decem #I 
that had not been properly taped closed. A section of hose cam c out ofthe bag and 
contacted his right leg. Thee mployee immediately exited the area. A survey of his pant 
leg showed a detectable activity of 2.500 dp m beta-gamma radiation. The pants were 
removed and no skin contamination \\as found (Incident Report AO 134 ) . .J 

• On January 15. 1985. an em ployee repairing radiologically contaminated master 
manipulators accidentally sliced his glove with a screwdriver and caused a 3/8-inch cut in 
the knuckle of his len hand. Thee mployee immediately exited the area. A survey of the 
wound revealed no detectable activity and a smear of blood from the wound found no 
activity above background. A shielded high pur ity germanium detector found a slightly 
positive peak of cesium at about I 0 0 dpm. The employee's hand was decontaminated 
(Incident Report AO 132).5 

• On February 20, 1985, an e mployee working on a gear shaft for Cell #4 door cut his 
finger on a sharp edge of the shaft. A I /4-inch cut on his finger was scanned for potential 

1 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Saf'ety Incident Report. T020 Cell I, 
12110184. December 13, 1984. 
2 Badger. F .H., Rockwell International Internal Letter, Re: Radiological Saf'ety Incident Report, T-020 Cell I. 1217 
and 12/10/84, Undated. 
'Meyer, R.D., Rockwell International Internal Letter, Re: Hand Exposure Incident R1HL, December /0, 1984, 
December 20, 1984. 
4 Giesler, C., Rockwell International Internal Letter, Re: Radiological Saf'ety Incident Report, T-020 Decon #I, 
1114185. January 21, 1985. 
5 Badger, F.H., Rockwell International Internal Letter, Re: Radiological Saf'ety Incident Report. T-020 Hot 
Manipulator Repair Shop, 1115185, January 17, 1985. 
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radioactive contamination, but no detectab lc activitv was found on finQer. A sm car 
survey of the shaft found no detectable activity (lncid~nt Report AO 135).1 

• On March 4, 1985, an c mploycc v.orking in Cell# I had sharp objects pierce his clothes 
and two pair of plastic booties. This allm\ed water being used for decontamination to 
leak into the booties and contaminate both shoes. Attc mpts at decontamination were 
unsuccessful. A final survey showed a maximum of25Jl00 dpm contamination on the 
shoes and they were discarded as radioactive'' aste. No skin contamination was f()und on 
the employee (Incident Report AO 136).2 

• On March 20, 1985, two employees were assisting during the removal of solidi tied EBR-
11 liquid waste from Cell #2. One of the 55-gallon drums that the waste was to be placed 
in contained a ''5-20 pig" that v .. as rem oved from Cell #I during cleanup operations for 
that cell. The pig was radioactively contam inatL'd from l·ermi fuel operations in Cell# I. 
The pig \vas \\Tapped in three plastic bags and placed in the drum with cement added for 
additional shielding. When personnel pulled o fT the lid or the drum contaminated rust 
dirL and concrete spilled and was spread to personnel and the surrounding area. One 
employee's lab coat sleeves had a reading ofapproxim ately 100,000 dpm beta-gamma 
and a masslinn wipe showed am aximum contamination of approximately 500.000 dpm 
beta-gamma in th c area of the spill. Th e employees and area were dccontam ina ted to 
below 20 dpm/ I 00 cm2 alpha and below 50 dpm II 00 cm 2 beta-gamma (Incident Report 
AOI37).' 

• On June 6, 1985, an employee was decontaminating manipulators from Cell #3 in the Hot 
Manipulator Repair Shop when a radiologically contaminated solution of nitric and 
hydrofluoric acid seeped through his coveralls onto his left forearm. His arm was found 
to have I ,500 cpm beta-gamma contamination, but no alpha contam ination. The 
employee \Vas eventually decontaminated to background (Incident Report AO 139).-l 

• On August 15, 1985, an em ployec packaging contaminated glass from a SNAP program 
hydrogen analyzer had a small splinter of glass protrude through his protective gloves. It 
caused a small puncture wound to his index fi ngcr. A frisk survey found no detectable 
beta-gamma contamination. but a blood sm ear from the \vound showed less than I 0 
dpmllOO cm2

. An ··MCA'' scan ofthe hand showed a small amount ofCs-137 (Incident 
Report A0140). 5 

1 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Saj'ety Incident Report. T020/Siwp Area. 
2120185, February 22, 1985. 
2 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safctv Incident Report. T020. 314185, March 
14, 1985. 
3 Giesler, C., Rockwelllnternationallnternal Letter, Re: Radiological Safetv Incident Report. T020 Sen'ice Gallery. 
3/20185. April2, 1985. 
4 Badger, F .H., Rockwell International Internal Letter, Re: Radiological Safetv Incident Report. T020 Hot Slave 
Shop. 6/6/85,. June I 0, 1985. 
5 McGinnis, R., Rockwell International Internal Letter, Re: Radiological Safctv Incident Report. SSFLIT020 Decon 
#I. 8/I2185. August 15, 1985. 
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• On October 4. 1985. a cold em ployee was assisting in the service gallery during the 
loading of radioactive contaminated materials from Cell #2 into a containment box. The 
employee was dressed in red-line coveralls. booties. gloves. and \\as \\Caring his personal 
clothing underneath. Upon exiting the area a personnel survey indicated the employee's 
shirt \Vas contam inated with up to 2.000 dpm beta-gamma a nd his pants were 
contaminated up to 1.000 dpm beta-gamma. Decontamination was successful o n the 
employee's pants. but his shirt had to be eli scarded as radioactive waste (Incident Report 
AOI42). 1 

• On October 17. 1985. an em ployee size reducing contaminated material in Cell #3 had 
sharp metal material penetrate two pairs of plastic booties and one pair of cloth booties 
contaminating the employee's shoes to approximately 2.500 cpm beta-gamma. The sharp 
metal pieces were produ cecl from the power saw used to size reduce material b efore it 
was removed for d isposa I. Decontam ination of the em ployee · s shoes was unsuccessful 
and the shoes were discarded as radioactive waste (Incident Report AO 141 ).2 

• On October 25. I 985. an employee existing Cell #3 discovered several parts of his body 
were contaminated. Contamination was a high as I 0.000 cpm beta-gamma. The activity 
appeared to come 11-om the protective cove ralls he was wearing. The incident report 
notes that strong evidence suggests the cont amination came tl·om the laundry and that 
future laundry will be surveyed prior to acceptance (Incident Report AO 147). 3 

• On November 4, 1985. an em ployee performing decontamination activities in Cell #3 
found I 0,000 cpm beta-gamma contamination on his forearm s in a routine exit survey. 
The contamination was reduced to 200 cpm and the employee was release. A survey 
taken the following day did not detect any ac tivity on his forearms. The incident report 
notes that the con tam ination appears to have been the result of im properly laundered 
protective clothing even though the clothing \Va s checked before use and tound to be 
below I mrad (Incident Report AO 148) . .J 

• On November 13. 1985. an e mployee working in Cell #3 discovered that his shoes had 
become contaminated to 30.000 dpm/1 00 cm2 beta-gamma. The suspected cause of fixed 
contamination on the shoes was leaching of contamination from red-line socks during 
sweating. According to the incident report, the laundry service had discovered a problem 
in their water cleanup system . The laundry service noted the problem was corrected and 

1 Giesler, C., Rockwell international Internal Letter, Re: Radiological Safetv Incident Report. T020/Cell #2. i0/4/85. 
October 29, 1985. 
2 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Sa{etv incident Report. T020/Cell #3. 
i0iJ7/85. October 28, 1985. 
3 Badger, F.H., Rockwell International internal Letter, Re: Radiological Saf'etv incident Report. T020 - Cell #3, 
I 0/25/85. December 9, 1985. 
4 Badger, F.H., Rockwell International Internal Letter: Re: Radiological Safety Incident Report. T020 Cell #3. 
i 1/4185. December 10, I985. 
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contaminated socks \\ere beine. isolated a nd removed ti·01n the system (Incident Report 
AOI45). 1 ~ 

• On November 20, 1985. an employee discovered beta-gamma contamination on his left 
shoe alter exiting Cell #4. Further investigation showed that the source or contamination 
''as fixed contamination fi·om his red-line socks sweating through to his shoes. It is not 
clear fl·om the incident report where the orig ina! source of fixed contam ination came 
11-~Jm. The em plnyee·s shoe was contaminated to 250.000 dpm II 00 cm2

. 

[)ccontamination attempts were unsuccessful. i\ note on the incident report states ··1 t] his 
i:-- one of several incidents related to br eak down at vendor laundry'· (Incident Report 
J\0143). 2 

• On November 21. 1985. an em ployee working in Cell #3 discove red his shoes had 
b-.;con1e contaminated to 50.000 dpm I I 00 cm2 beta-gamma. lnve stigation found the 
';ource of fixed contamination ''as inside his shoe from the leaching of con tam ina ted red
line socks during sweating. D econtamination of the shoes did not work. The laundry 
service \vas contacted and it found a problem with its v-.ater cleanup system. According 
tu the laundry service. the problem had been corrected and contaminated socks were 
being isolated and removed Ji·om the system (Incident Report AOI44). 3 

• On November 22. 1985. an e mployee in Decon #4 discovered his shoes were 
contaminated to 25.000 dpm /100 cm2 beta-gamma. The source of contam ination was 
suspected to be leaching of contaminated red-line socks during sweating. The laundry 
service was contacted and it found a problem with its wale r cleanup system. According 
to the laundry service, the problem had been corrected and contaminated socks were 
being isolated and removed f!·om the system (Incident Report AO 146).4 

• On December I 0, 1985. an em ployee loading contaminated material into a containment 
box inside the Hot Storage Room got his right hand pinched between the box and a piece 
of equipment. He removed his outer pair of gloves and noted that his m iddle finger was 
bleeding. The inner glove\\ as not penetrated and no detectable contamination was found 
through blood smears or other surveys (Incident Report AO 149).5 

• On January 14, 1986, a review of recent non-reportable incidents at Building 4020 \Vas 
conducted (Incident Report AO 150).6 

1 McGinnis, R .. Rockwell International Internal Letter. Re: Radiological Sa/etv Incident Report. SSFL. T020. Cell 
#3. 11113185. November 27, 1985. 
2 McGinnis, R., Rockwell International Internal Letter, Re: Radiological Safety Incident Report. SSFL: Building 
T020; Cell #4. 11/20/85, November 25, 1985. 
1 McGinnis, R., Rockwell International Internal Letter, Re: Radiological Sa/ctv Incident Report. SSFL. T020. Cell 
#3. ll/21/85. November 27, 1985. 
4 McGinnis, R., Rockwell International Internal Letter, Re: Radiological Safctv Incident Report. SSFL. T020. Decon 
#4, ll/22185, November 27, 1985. 
5 Giesler, C., Rockwell International Internal Letter: Re: Radiological Safctv Incident Report. T020 Hot Storage. 
12/10/85, December 16, 1985. 
6 The original incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
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• On February 4, 1986. an employee working in Cell #4 was instructed to leave \\hen the 
breathing air system shut dcmn. The em ployee was able to breathed ue to residual air 
still within the system. Once the employee had exited the area, a personal survey shcmcd 
no detectable activity. The breathing air syst em was eventually reset from the control 
box on the west side of Building 40:20 (Incident Report AOI51). 1 

• On February 19. 1986. an em ploycc working in the Glove Box Room (Room No. 139) 
picked up the top cover of a filter bank unit and a sharp edge pierced his plastic gloves 
and cut his right index finger. lie exited the area and a blood s mear and survey were 
taken. No detectable activity was found (Incident Report AO 15:2).2 

• On March 4. 1986. an employee was cleaning radi oactivc contaminated tools in the mask 
cleaning area of Building 4020. He accidenta lly splashed the clean ing solution of 
Alconox and water in his eye. The em ploycc. who was wearing safe ty glasses at the 
time. immediately left the ar ea. /\radiation survey of the eye sho wed no detcctab k 
activity and the employee was sent tom cdical to have his eye flushed. A :250m L water 
sample of the cleaning m ixture was collected and scanned. No detectable activity wa s 
found (Incident Report AOI55). 1 

• On April 16. 1986. a r outine inventory leak check found that a 1.5 mCi Sr-90 check 
source was missing. A search of Building 40:2 0 failed to identify its location. A recen t 
effort to rem ove all contam inated equipment from the Hot Storage room an d 
decontaminate the area generated several 19a boxes of radioactive waste. It was felt with 
a good degree of confidence that them issing source that was wrapped in a plastic bag 
marked ''save" was instead disposed of in one ofthe waste boxes (Incident Report 
AO 156).-1 

• On October :28, 1986, sparking of Fermi fuel assembly #:204 occurred, igniting zirconium 
saw chips during the sawing phase of disassemb ly operations in Cell # 4. Saw cutting 
operations were halted and the cell atmosphere was immediately purged\\ ith nitrogen to 
extinguish the ignited chips. Further di sassembly operations were halted until the 
incident was investigated and preventive m casures implemented. It was determined that 
the band saw got close enough to the uranium fuel during cutting of the zirconium end 
caps that the friction of the saw on the uranium metal sparked and ignited the zirconium 
chips collecting at the bottom of the saw blade. To prevent further incidents num erous 
action items were carried out. Ad rip system was installed on the saw and a wet vacuum 

1 Giesler, C.A., Rockwell International Internal Letter: Re: Radiological Sa{ety Incident Report, T020 Cell #4, 
214/86, Februa1y 17, 1986. 
2 Giesler, C., Rockwell International Internal Letter: Rc: Radiological Safety Incident Report, T020 Rm# I 39, 
2/19/86. February 19, 1986. 
3 Giesler, C.A., Rockwell International Internal Letter: Re: Radiological Sa{ety Incident Report, T020 Service 
Gallev. 314/86. March I 3, 1986. 
4 Badger, F .H., Rockwell International Internal Letter, Re: Radiological Safe tv Incident Report, T020, SSFL. 
4116/86. April 2 I, I 986. 
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v. as modified for remote hand lin g to remove sav\ chips after cuttin g each asse mhly 
(Incident Report A0165). 1 

• On March 12. 1987, during a routine work in Cell #4. an employee began com plaining 
about not feeling well. He was advised to begin exit procedures. With assistance fl·om 
another hot man and a hot/cold m an. the employee's outer protective clo thing was 
removed. The employee then blacked uut. hut was caught and placed ontu clean plastic 
sheeting. A Radiation & Nuclca r Safety Group representative was called to help\\ ith 
contamination control and the rem ainder of the em ployce·s protective clothing was 
removed. The em ployee regained consciousness and was dressed in a clean pair of 
coveralls after being found fl·ee ofradiol ogical contamination. He was taken to 
Rock\, ell's Santa Susana Field Test Laboratory Medical Station form onitoring. It was 
determined that the employee \\as sufkring from heat exhaustion due to increased cell air 
temperature. higher than normal face mask pressure. and a difficult working pos it ion. 
All personnel and equipment \\ere monitored prior to leaving the controlled area and no 
contamination was detected (Incident Report AO 173 ). 2 1 

• On July I 0. 1987. an employee exiting Cell #2 was found to have approximately 20.000 
dpm/beta-gamma contamination on his ri ght wrist. The em ployee's wrist was 
successfully decontaminated using dry wipes. The incident report notes that personnel 
should take m ore precaution v-.. hen tap ing up prio r to entries into rad ioactive 
contaminated areas (Incident Report AO 174 ).4 

• On July 14. 1987. an employee exiting Cell #2 found radioactive contamination up to 
70.000 dpm beta-gamma on his neck. The employee's neck wa s successfully 
decontaminated using dry and wet wipes. T he incident report notes that excessive 
sweating by personnel who arc suited up som etimes causes the tape to clothing seal to 
come loose and ifthis is noticed the ope ration should stop and the clothing should be 
rctapcd (Incident Report A0175).' 

• On July 20. 1987, an employee working in Cell #2 found contamination on his neck after 
an exit survey (Incident Report AO 177).

6 

1 
Harrison. D.J.. Rockwell International Internal Letter. Rc: Report on ~P.nition Incident during Disassemhll' of 

Assemhlv #204 on October 28. 1986 and Minutes ofRel·iew Committee Meeting on October 29, 1986. October 30. 
1986. 
c Badger, F.H .. Rockwell International Internal Letter. Re: Radiological Safety Incident Report. RIHL T020, Cell 4. 
3112187. March 20, 1987. 
3 Babcock, E.L., Rockwell International Internal Letter. Re: Cell 4 Fainting Incident. April24. 1987. 
4 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safctv Incident Report, T020 Cell #2. 
7110/87, Undated. 
5 Giesler, C.A., Rockwelllnternationallnternal Letter, Re: Radiological Safetv Incident Report, T020 Cell #2. 
7114/87, Undated. 
6 The original incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
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• On October 15. I lJ87. an e mployee performing a personal survey atier bagging 
radioactive waste fi·om Decon #I found the righ t knee of his pants was contarn inated to 
approximately 5.000 dpm beta-gamma. The pants could not be decontam inated helov. 
2.500 dpm beta-gamma so they were taken as radioactive waste (Incident R cport 
A017S). 1 

• On December I. 1987. an ern ployee caught his thumb between a forklift cross mcm ber 
and chain while rem oving a shield plug for Cell #I. Blood \Vas noticed inside of his 
glove and he imm ecliatelv exited the contra lied area. !\ blood s rnear and survev of his 
llwmb found no detcctabl~ contamination (Incident Report J\0 181 )." -

• On December 17. 1987. an incident occurred at a stun p pump and employees entered a 
confined space without the proper permits or approval (Incident Report AO 182).3 

• On June 13. 1988. t\vo security guards becam e concerned when a radiation monitor in a 
basement alcove of Bui !ding 4020 went off-s calc and alarmed in their presence. They 
called the facility health physicist who told the guards that no radiation exposures could 
occur in that area based on cutT cnt activities in the building. but that they should put on 
shoe covers and survey their shoes in the lobby of Building 4020 as a precaution and call 
the health physicist back if there were any problems. The alarm had shorted in the past 
and was not trusted. The security guards reque sted an independent reading oftheir film 
badges to case their fears as they were new to operations on "'the hill" and didn't know 
who or what to believe. Independent analysis found no radiation exposure. The radiation 
monitor was tested the next day and alarmed erroneously three times. It was replaced and 
sent for repair (Incident Report AO 185).4·

5 

• On September 30, 1988. an ern ployee was performing a personal radiological survey 
upon exit from Cell# I and found am axirnurn of 3.500 dprn beta-gamma on his right 
knee. Alter repeated use of wet and dry wipes the area was successfully decontaminated. 
The employee notes he could have becom c contaminated when picking up a piece of 
material with clear hydraulic fluid on the outside (Incident Report AO 190).6 

• On October I 0. 1988. an em ployee was performing a personnel survey upon exit fro m 
Cell #I and found his forearms and left knee Viere contaminated. A maximum of I 0,000 

1 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Saletv Incident Report. T020/Decon Ill. 
I 0115/87, March 23, 1987. (Either the incident date or the letter date are incorrect.) 
2 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Salety Incident Report. T020 Operating 
Gallerv, 1211187. December 2L 1987. 
3 The ~riginal incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
4 Rowles, J.A., Rockwell International Internal Letter, Re: June 13. 1988 Securitv Guard Incident at T020, July 1, 
1988. 
5 Badger, F.H., Rockwelllnternationallnternal Letter, Re: After Hours Alarm, June 16, 1988. 
6 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safety Incident Report. Building 20 Cell #1, 
9/30188, October I 7, 1988. 
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dpm beta-gamma \Vas found on his left forcar m. Repeated use of\\ et and dry \\ ipes 
decontaminated the area (Incident Report /\0191 ). 1 

• On November 14. 1988. an employee \\as doing decontamination and demolition (D&D) 
work in the Hot Storage Room (Room #153) and when cutting wire mesh a sharp piece 
punctured his left glove and cu t his finger. The employee immediately lett the area. !\ 
blood smear and survey did not detect any ra dioactive contamination (Incident Report 
/\0192). 2 

• On January 4. 1989, an employee performing a personnel survey upon exit fl·om Cell# 1 
tuund that his chin \vas contam inated. A survey meter f()und approximately 3.500 dpm 
beta-gamma contamination. ;\nasals mear found am aximum of 127 dpm beta-gamma 
contamination. 1\nothcr sample found approximately 250 dpm of Cs-13 7. The employee 
\\as dressed out i1; full f~1ce respirator with cartridge. coveralls. gloves. hood, and booties. 
The incident report implies thee mployee·s tape seal came loose and he ultimately 
inhaled radioactive materials (Incident Report A0193). 1 

• On June 6. 1989. two employees conducting D&D operations in Cell# 1 were found to be 
contaminated upon exiting the cell. The em ployees were removing inner cell '" indm\ s 
that had been in place several years and ha d collected con lamination over tim c. The 
employees had to hold the windows next to their protective coveralls and the 
contamination penetrated their coveralls. One employee contaminated his left inner thigh 
( 12.000 cpm bcta-gamm a) and both forearms (800 cpm beta-gamma). The other 
employee contaminated his right knee (6.000 cp m beta-gamma). After repeated usc of 
wet and dry wipes and decontam ination in the hot shower. the employees were surveyed 
and found to be clean (Incident Report /\0 198).-t 

• On June 29. 1989. two e mployecs became contaminated while working on 
electropolishing operations in Cell #2 a nd Decon #I. One e mployee received a 
maximum of7.000 cpm and the other employee received a maximum of 1,000 cpm. The 
personnel were successful decontaminated using wet and dry wipes and a final suncy 
showed no skin contam ination. The incident report states that the contam ination \\as 
thought to come from the red-line laundry as several articles of clothing were surveyed 
and found to have higher than norm al readings. These item s were packaged and sent 
back to the laundry cleaning company (Incident Report AO 199).5 

1 Giesler, C. A .. Rockwelllnternationallnternal Letter, Rc: Radiological Saf'ctv Incident Report, Building 20 Cc/1 #I. 
I 0/10/88, November 8, 1988. 
:Giesler, C.A .. Rockwelllnternationallnternal Letter, Re: Radiological Safetv Incident Report. Bldg 20 Room #153. 
ll/14188, November2L 1988. 
3 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safety Incident Report. Building 20 Cell #I. 
114189, January I I. 1989. 
4 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safetv Incident Report. Building 20 Ce/1 #1. 
6/6/89, June 29, 1989. 
5 Giesler, C.A., Rockwell International Internal Letter, Re: Radiological Safety Incident Report, Building 20 Ce/1 #2 
& Dec(J/1 #1, 6/29/89, July IS, 1989. 
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• On October 4. 1989. an employee punctured the skin on his right forearm while working 
in the glove box room for plutonium handling. Although Pu-239 contam ination \\as 
possible. a survey found no contamination above background (Incident Report J\20 I ). 1 

• On December 15. 1989. during a scabbling opera tion of con tam inatcd concrete on the 
loading dock pad one of two absolute vacuum s in use lost filtration. Concre!L' dust \\as 
release from the vacuum and bccam e airborne in the airlock. Operatio ns were stopped 
and both vacuums were shut dO\\ n until a survey could be performed. No personnel were 
in the airlock at the time ofthe incident (Incident Report J\0587). 2 

• On April 18. 1990. an employee working in Cell #2 cut his radial artery when a steel chip 
fl·om the top of a jackhammn chisel penetrated his I ell v.rist. The chip was con tam ina ted 
to 120 pCi (Incident Report J\0205).;-l 

• On .July 17. 1990. an employee working in Cell #3 had a ladder slip out from under him 
and con tam ina ted his left f()rearm and elbow to 300 cpm (Incident Report A 0207). 5 <' 

• On October I 7. 1990. em ployees dropped a duct section. causing el evated airborne 
activity (Incident Report A021 0). 7 

• On December 17. 1990. em ployees arriving for work in the m orning observed a red 
beacon alarm on Building 4020. The emergency response team responded and found the 
gamma monitor in Liquid Waste Building 468 to be reading I 00 m R even though the 
actual gamma radiation in the area \vas 2 mR. The alarm set point was approximately 20 
mR above background. The ga mma monitor in Building 468 was disconnected and the 
Building 4020 alarm immediately ceased. Them onitor in Building 4020 remains in 
service. while the Building 468 monitor wa s removed for repair (Incident Report 
A0213).8 

• On August 26. 1991. during decontam ination activities in Cell #3. three plugs used as a 
contamination barrier were biO\m out of ce II ports by sandblasters into the operating 
gallery clean area. A sm all amount of dry sandblast grit from Cell #3 was discharged 
onto the operating gallery floor and on one wall. Initial large area masslinn wipes in the 

1 Badger. F.H., Rockwell International Internal Letter. Rc: Radiolo~ical Safctv Incident Report, Bid~. 20 Rm 139. 
I 0/4189, October 30, 1989. 
c Unknown Author. Rockwell International Internal Letter. Re: Radiological Safety Incident Report. Airlock. 15 Dec 
89, Undated. 
3 Badger, F.H .. Rockwell International Internal Letter, Rc: Radiolo~ical Safctv Incident Report. Cell 2 Bid~. 020 
RIHL. 4/18/90. Undated. 
~ This incident report is extremely brief and cites an attachment to the report. This attachment has not been located. 
s Badger. F.H., Rockwell International Internal Letter, Re: Radiolo~ical Safctv Incident Report. Bid~ 20 Hot Cell #3. 
7/17190, July 31, 1990. 
"This incident report is brief and cites an attachment to the report. This attachment has not been located. 
7 The original incident report is identified as missing from Boeing's incident files. No other details are available on 
this incident at this time. 
8 Schrag, F.C., Rockwell International Internal Letter, Rc: Radiological Safetv Incident Report, Occurrence #RD-90-
4-RIHL-90-3, December 17. 1990. 
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area showed a contam ination or approxim atcly 1.000 dpm II 00cm2 in the spill area and 
300 to 500 dpm/100cm2 on the entire floor of the operating gallery. The continuous air 
monitor was in service and did not alarm or show any increase in airborne radioactivity. 
Masslinn smears were taken in adjacent rooms and s howcd no activ ity above 
background. The operating gallery area was de contaminated using a vacuum cleaner f(x 
visible deposits and masslin and moist tm\cls for floors and horizontal surfaces (Incident 

I o 
Report A0267). -

• On June 17. 1993. an em pl;)yee became contaminated during dcco mmissioning and 
decontamination operations or a radioactive exhaust duct in the Building 4020 basement. 
The employee was contam inall:d up to 2.000 cpm . and \\as taken to the RMHF fix 
decontamination. All contam ination was removed to less than background levels 
(Incident Report A0571 ). 3 

• On September 15. 1993. a11 employee jack hammering drain piping in Cell #3 found his 
dosimeter \\Cilt otT scale after working in th i:; high radiation area. The work involved 
repeatedly jack hammering in the high radiatiPn area then moving to a low dose '"'aiting 
area and the em ploycc beeanv..: complacent \\ ith this repetitive task. Investigation oft he 
incident revealed that worker error caused the unacceptable exposure. The em ployee·s 
dose for the v·eek (204 111 rem). quarter (500 mrem). and year (650 m rem) were all below 
Rocketdyne·s administrative limits of300. 1.000. and 2.000 mrcm respectively (Incident 
Report A0575).

4 

• On May I 0. 1995. two operations mechanics dumped a vacuum catch drum into a waste 
box during repackaging operations. Vacuum catch drums were not authorized for 
dumping because of the light dens ity of them aterial and the contamination levels. This 
activity had the potential to cause a los'; of contamination control by release radioactivity 
to the air. A survey of the area found am aximum of2.589 dpm II 00 em~ beta-gamma 
contamination. Results found inside are spiratory protective device were 9.0 x I 0 -I.J 

!lCilcc alpha contamination and 7.4 x 10 -1:' !lCilcc beta contamination. The area was 
decontaminated to less than 20 dpm/1 00 em 2 beta within one hour of the incident. No 
personal contamination was discovered (Incident Report A0662). 5 

• On April 15, 1996, an employee's right shoe be came contaminated with a particle from 
saw cutting operations of conta minated concrete. The particle read 600 net counts per 
minute (ncpm) by direct frisk survey. Th e particle was rem oved ""ith tape and the 

1 Cutting, R., U.S. Department of EnerA_'V Occurrence Report, Occurrenc:e Report #SAN-RD-R/HL-0005. August 27, 
1991. 
c Meyers, R.L.. Handwritten Notes ReOccurrence on August 26. 1991. 
1 Hickman, D.W., Rockwell International Internal Letter, Re: Radiological Safety Report. Building 20 Basement, 
6117193. June 29, 1993. 
4 Harcombe, R., Rockwelllnternationallnternal Letter, Re: Radiological Safety Report, RIHL T020. 9/15193, 
September 16. 1993. 
5 Harcombe, R .• Rockwell internal Letter, Re: Radiological Incident Report, Dumping of Vacuum Catch Drum 
Without Notification, A0662, SSFL, Area IV, T020, Decon 3, 5110195, June 13, 1995. 
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employee \vas determined fiTe of contamination. A particle survey ofth e work area was 
conducted. but no additional particles were detected (Incident Report A0668). 1 

• On August 15. 1997. a contract worker found hi s boot had a hole in it and the boot was 
vvet and contaminated. A health physics te chnician surveyed the hoot and found 1.400 
ncpm on the pancake fl·isker. The contam ination was too em bedded to decontaminate. 
Personnel were reminded check protective clothing prior to donning and to not use \Vorn 

out articles of clothing (Incident Report A0679). 2 

• On August 15. 1997. a health physics technician observed a \\Orkcr at the step-off pad 
undressing improperly. The worker was rem oving a paper suit barehanded because he 
had improperly removed his glove first. Th e technician intervened and fi·isked the 
worker· s hand finding 1,400 cpm on it. The worker's hand was decontam inated. The 
worker \\as informed ofthe proper undress procedure and that additional instances could 
result in suspension of access privileges (Incident Report A0678).' 

1 Harcombe, R .. Rockwell Internal Letter, Re: Radiolu~icallncident Report. Contaminated Ri~ht Shoe. A0668. 
SSFL. Area IV. T020, Service Gallery, 4115196, April 16, 1996. 
2 Deschamps, R., Boeing Internal Letter, Re: Incident Report, Contamination Found on the Shoe oj'Contractorj(JI· 
Heil, A0679, T020, 8115197. April 15. 1998. 
1 Deschamps, R., Boeing Internal Letter, Re: Incident Report, Radioactive Contamination Found on the Left Hand of' 
Contractor/(>r Heil. A0678. SSFL, T020, 8/15197, April 15, 1998. 
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BUILDING 4055 

• On May 9. 1970. an employee was involved in a contamination incident while working in 
Glove Box #9 at Building 4055. According to the incident report. upon withdrawing his 
hands from the glove box. the em ployec discovered a hole in the glove box glove. Upon 
discovery ofthe hole. the em ployee left his arms in the glove box. Upon arrival ofthc 
f~1cility"s health physics representative. th e alpha scintillator contam ination monitor 
located approximately 4 teet behind the em ployce vvas .. ofT scale.·· An alpha meter \\as 
brought into the area and contamination le vel s of I 00 cpm \\ere measured on the 
employee·s left arm. The employee was monitored and it was found that his shirt sleeves 
were contaminated to 50 cpm. The shirt was disposed of as radioactive \\aste. 

Cover plates were placed over the glove box gloves and the gloves were changed with out 
incident. A survey of the floor and surfaces around Glove Box #9 f(1und elevated 
concentrations of 60 epm on the Jloor in one spot. The spot was cleaned up with ··\vindex 
and a kimwipe.·· Contamination levels on all other surfaces \\ere at .. normal background 
levels." The incident report docs not stat e what the normal background levels were in 
1970 (Incident Report /\0286). 117 

• On June 27. 1973. a com prehcnsive smear survey ofthe glove box room found that 
contamination was spread throughout the room. including the overhead pipes and 
ductwork. The absolute filters located adj acent t~) Glove Box# 17 A \\ere survey ed and 
the Model FM-5 Alpha Survey meter indicated I 0.000 cpm on Filter 5 and 9.000 cpm on 
Filter 6. During the survey, it was noted that a considerable amount of dust was present 
on the top of the boxes. cabinets, pipes, and ductwork. According to the report, it was 
thought the use of an absolute type vacuum cleaner could rem ove am ajority of the 
contamination along with the dust. The incide nt report did not provide inform ation to 
indicate how the glove box room was ulti mately decontaminated (Incident Report 
A0222). 11 x 

• On December 21. 1977, a contam inated roll or green tape was discovered in the glove 
box room. A monitor ofthe tape read approximately 3.700 cpm. A low level of alpha 
activity was discovered on the bench undern eath the tape and was contained. The 
incident rep01i did not indicate the levels located on the bench: however, the report stated 
that ··clears pray" was used to seal the cont amination in place. No other c011tam ination 
was found in the glove box room (Incident Report A0224). 119 

• On January I 0. 1978. an em ployee became slightly contamination while foam -
decontaminating Glove Box 26 when a rubber glove failed. The process of foam 
decontamination. according to the incident re port, involves introducing foa m into the 
glove box, and scrubbing all accessible areas. The rubber glove had a small puncture tear 

117 Lane, W.O., Internal Letter Re: Contamination Event in Building 055, A0286, May 21. 1 
970. 
118 Klostermann, J.P., Internal Letter, Re: Glove Box Failure in Building T055, Julv 5, 1973. 
119 

Owens, D. E .. Internal Letter, Re: Incident Report A0224, January 4. 1978. 
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at the glme-to-hox mounting ring. The incident reported noted that no liquid escaped 
from inside the box. The employee \\as liJund to be contaminated at his right side-hurn 
hair area, with the Ludlum alpha meter indicating about 2.000 to 3.000 dpm activity. The 
hot sink at Building 4055 and m ild soap were used to decontaminate the employee but 
residual contamination remained ((J30 dpm). The employee \\as instructed to shower at 
Building 4020. which resulted in no additional activity being detected on his head or 
body. The incident reported that there was no spread of contamination to any other area 
beside the glove box (Incident Report/\0063 ). 1 ::>o 

• On May I 0. 1978. a lost seal during the replacement of a rubber glove with a plastic bag 
caused loss of vacuum in Glove Box #?.2. Contamination of 100 dpm was subsequently 
discovered on the outside windu\\ area. The areas identified as being contaminated were 
·'immediately decontaminated using standard methods and procedures... The incident 
report did not indicate what the standard m ethods and procedures were (Incident Report 
A0335). 1

='
1 

• On June 15. 1978. an employee compacted radio active waste in a compactor reserved t<x 
non-radioactive "suspect" waste. Although compacting radioactive waste m ay have 
generated high airborne activity. the compactor had a filter that minimized the release of 
such contamination to the building (Incident Report /\0071 ). 1

::>::> 

• On July 16. 1978. a destructive electrical power surge on the main line causing damage to 
the main Building 4055 air sampling vacuum pump. The backup pump did not take over 
because of an internal leak in the water coolingjacket. This resulted in the loss of normal 
air sampling capability in the facility, including the stack monitors for approximately 12 
hours. The incident report stated· that the exhaust fans that maintained differential room 
pressures and glove box vacuum s were not affected by the pmver failure. A check of 
each I-lEPA filter b ank indicated no abnormal conditions or failures in the filtration 
system. The incident report noted that the only material that was availab le for release 
included a semi-fixed contamination on the interior surfaces of the glove box lines: 
however, all accountable material had previously been removed fi·om the boxes (Incident 
Report A0072). 123 

• On July 24. 1978, floor contam ination was found in the waste handling area. This 
contamination was assum ed to have been caused by le akage fi·om a stored waste 
container although none ofthe containers had external contamination (Incident Report 
A0073). 12~ 

120 Owens, D.E., Internal Letter, Re: Radiological Occurrence at NA1DF Involving Minor Personnel Contamination, 
.lanum-v /0, 1978, Februarv 15, 1978. 
121 Ow~ns, D.E., Internal L~tter, Re: Radiological Occurrence at NMDF, May 15, 1978. 
122 Owens, D.E.. Internal Letter, Re: Notice of Safety Rule Violation. June 15, 1978. 
121 Owens, D.E., Internal Letter, Re: Incident Report, Julv 24, 1978. 
12 ~ Owens, D.E., Internal Letter, Re: Incident Report Room Contamination at NMDF, August I, 1978. 
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• On June 26. 1979, airborne activity was rcleas ed during the m aintcnancc of a glove box. 
Personnel were removing and rep lacing the furnace heating element of ()love Box #4 
when the "short-term" release of airborne alpha activity occurred. The activity consisted 
of plutonium and americium particles. Sm cars in the immediate area of Glove Box #4 
found contamination of up to 75 dpm I I 00 cm2. The area tloor was wct-m opped and the 
glove box furnace and immediate area was decontaminated. Follcnving decontamination. 
a complete contamination survey ofthc building was perform eel with no detectable 
contamination f()Und (Incident Report ;\0582). 1 ~' 

• On May I 0. 1980. the air sam pic \ acuum pump stopped working. There was no 
indication of a release ofcontaminants (Incident Report A0081 ). 12r' 

• On October 31. 1980. a health physicist was call ed to Building 4055 to survey four pair 
of green line coveralls that were returned\\ ith the blue line laundry. One pair of green 
line coveralls was found to have a small ball of"tar" inside at the belt line. The "tar ball" 
had beta contamination of 446,000 dpm. The other three pair of coveralls \Vcrc surveyed 
for alpha and bcta-gamm a and were !(Jund to not be contam inatcd. The incident report 
did not indicate where the "tar ball" had or iginated from or how it was handled or 
disposed ofrollmving its discovery (Incident Rcr)(wt A0250). 127 

• On May 30, 1981. the air sam pic vacuum pump failed. resulting in the f~1ilure of the 
facility air monitoring system. The system was repaired and placed back in service on 
May 31, 1981. According to the incident report. radiation and nuclear safety personnel 
were not notified of the inc ide nt at the time of occurrence; however, it was dcterm ined 
that no release of contaminants was suspected (Incident Rep_qrt A0085 ). m . . 

• On November 7. 1981. a high airborne alarm at Building 4055 went off. When the health 
physicist arrived, the ALPHA III at Station ··c .. was alarm in g. Upon inspection. it was 
found that ALPHA Ill was functioning properly. A smear and direct survey ofthe area 
shmved no contamination (Incident Report A0091 ). 12

'' 

• On March 24, 1982, trace am ounts of suspected plutonium contamination resulted when 
an employee was compacting suspect waste into a new .. sphincter can ... and a petri dish 
broke and cut the employee's right hand. A health physicist performed a contamination 
survey of the wounded area and no con tam ination above background was detected. The 
incident report recommended that glass item s that are too large to be easily p laced in a 
shipping can could be broken in a contro lied area, an d then the pieces cou ld be 

125 Meyer, R.D., Internal Letter, Re: Radiological Safety Incident Report, July 20, 1979. 
12

" Bradbury. S.M., Internal Letter, Re: Radiological Safety Incident Report. May 29, 1980. 
127 Bradbury. S.M .. Internal Letter, Re: Radiological Safety Incident Report, November 25, 1980. 
128 Badger, F.H., Internal Letter, Re: Radiological Safety incident Report, June 1, 1981. 
129 Bradbury, S.M., Internal Letter, Re: Radiological Safety Incident Report, November 12. /981. 
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transferred to the sh ipping can. T he incident report did not note the origin ofthe 
contaminated petri dish (Incident Report AO I 00). 1

:;
11 

• On February 7. 1983. an employee was disassembling a balance in (]Jove Box #3A. when 
he jammed a small screwdriver through the box glove and surgeon· s gl ovc and infl ictcd a 
puncture wound at the base of his lett indc x finger. A survey of the wound and finger 
indicated approximately 3.500 dpm alpha. and the surgeon glove indicated approximate!) 
30.000 dpm alpha. Blood sam pies of his tinge r found contamination of 414 dpm alpha. 
The area \\as flushed with clean water and encouraged to bleed. A second blood sam pie 
taken indicated 39 dpm alpha. The process was repeated and the employee was taken to 
Building 4020 f(1r an In-Vivo scan and for further decontamination. The area around the 
wound \\as decontaminated to background lc vel and the employee underwent a 1.000 
second count. The count data was f(1und to convert to 2.300 dpm of AM-241 and the 
total activity in the wound was assum cd to be approximat.:ly 7 nC:i of plutonium plus 
americium. An area was set up at the SSFL First Aid Station and ""dcbridem enC of the 
wound site was pcrf(m11cd. All equipment and waste were collected and the surgery area 
surveyed clean after th e surgery was completed. Additional scans of the wound area 
indicated contamination of 2.8 nCi of plutonium plus americium. The c mployec 
underwent additional surgery to remove radi oactive material thm1 the wound site on 
March 16. 1983. A post surgery scan determ ined that bet\\cen 90 to 100 percent ofthc 
active material was removed. 

the incident report did not provide any in formation to indicate \\ hethcr any contamination 
outside ofthe glove box occu rred as a result of this incident (Incident Report 
AOOI3). 1111 '~ 

IHI Robinson, G.C., Internal Letter, Re: Radiological Safety Incident Report, March 29. 1982. 
111 Moore, J.D., Internal Letter. Re: Quarterly Review of NMDF (T0 55) for Radiation Sa{etv First Calendar 
Quarter, 1983, July 7, 1983. 
11c Badger, P.H., Internal Letter Re: Radiological Saf'ety Incident Report, February 8, 1983. 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA HSA-6 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (TM) presents a summary of the identified environmental concerns 
associated with past radiological operations within a portion of Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County, California (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I, II, III, and IV; and two butTer zones: the Northern Buffer 
Zone (NBZ) and the Southern Buffer Zone (SBZ). The U.S. Environmental Protection Agency 
(EPA) is conducting a radiological characterization study of SSFL Area IV and the NBZ 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). EPA's study consists of a Radiological Historical Site Assessment (l-ISA), gamma 
scanning of accessible areas, geophysical surveys, and soil and water testing. EPA's gamma 
scanning, geophysical, soil and water testing investigations arc being developed and presented in 
separate work plans and data reports. 

HydroGeoLogic, Inc. (HGL) has been tasked by EPA to conduct the radiological 
characterization study within SSFL Area IV /NBZ (hereafter called the "Area IV Study''). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries are based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads, drainage pathways, building usc, and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
HSA-5A 26 
HSA-58 46 
HSA-5C 23 
HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 
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The objective of the HSA component of the radiological study is to provide a comprehensive 
investigation that identifies, collects, organizes, and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Study 
Area. Once these areas have been identified, potential areas where radiological contamination 
may exist at the site will be identified for gamma scanning or sampling. 

This work is being executed by HGL under EPA Contract EP-S7-05-05, Task Order (TO) 003S 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
(IIR) 2764, the Department of Energy (DOE) is funding EPA's Area IV Study. DOE elected to 
fund EPA's study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6, 2010, the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the Area IV and the NBZ. Under this AOC, radiological contaminants will be 
cleaned up to background concentrations as defined by EPA· s July 2011 radiological background 
study. 

1.1 Technical Memoranda and the Radiological Historical Site Assessment 

This TM presents information relating solely to sites and buildings located within Subarea HSA-
6. This TM, along \vith the other TMs prepared for the subareas identified in Table 1.1. Each 
TM has been made available in draft for review and informal comment by SSFL stakeholders 
and the general public. EPA responded to each comment via draft ··Response to Comment" 
tables, which were also made available to SSFL stakeholders. Each draft was edited as described 
in the Response to Comment tables, and these edits along with any new infonnation made 
available to EPA \Vere compiled into EPA's official Radiological HSA for the Area IV Study 
Area. 

The content of each TM is based on guidance provided in the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM, Revision 1, August 2000). MARSSIM is used as an 
investigative tool to gain an understanding of the nature and extent of radiological contamination 
left at a site. The TMs provide preliminary recommendations for MARSSIM classifications 
based solely on historical information, which may be incomplete. The preliminary 
classifications identified in the TMs will be used to guide the subsequent gamma scanning and 
multimedia sampling cffot1. Once more complete historical environmental data have been 
obtained, and the results of geophysical surveys, gamma radiation scanning surveys, field 
observations, and the results of soil sampling and laboratory analyses arc available, the 
preliminary classifications presented in the TMs will be revised. 

1.2 Goals and Methodology of this Tl\1 

This TM is focused on radiological information within subarea HSA-6 and the drainage channels 
that lead to and from this area. The location of subarea HSA-6 is shown on Figure 1.3. Plate 1 
presents a summary of the features related to potential radiological sources identified within the 
HSA-6 subarea. Detailed information pertaining to the use of radioactive materials and the 
potential release of radionuclides at sites and buildings within HSA-6 are provided in Sections 2 
and 3 of this TM. Preliminary findings specific to HSA-6 presented in this TM include: 

• Descriptions and locations of potential, likely, or known activities that involved 
radioactive material, radioactive waste, or mixed waste; 

2 
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• Initial MARSSIM classifications (e.g., Class 1, 2, 3) of potentially impacted areas; 

• A site-by-site assessment of the likelihood or "weight of evidence'' of radiologically 
contaminated media; 

• An assessment of the likelihood of potential migration pathways; and, 

• Identification of, confirmation oC and, if appropriate, addition or subtraction to, the list of 
the potential radiological contaminants of concern. 

As specified in MARSSIJ\.1, a "site" is defined as any installation, facility, or discrete, physically 
separate parcel of land, or any building or structure or portion thereof, that is being considered 
for survey and investigation (MARSSIM, Revision I, August, 2000). MARSSIM guidance 
defines all sites as either ··non-impacted:· or "impacted" by radiological operations. All of the 
sites at the Area IV Study Area arc considered to ha\ c a reasonable potential for residual 
contamination, so none is cias:c;ificd as "non-impacted." Impacted areas of the Area IV Study 
Area arc divided into one o C three classifications. 1 

• Class I Areas: Areas that have, \)f had prior to remediation, a high potential for 
radioactive contmninaiion (based on site operating history) or known contamination 
(based on previous radiation investigations). 

• Class 2 Areas: Areas that have, or had prior to remediation, a medium potential for 
radioactive contamination or knmvn contamination. 

• Class 3 Areas: Areas that ha\ c a low potential for radioactive contamination. 

The information provided in this TM together with comments and recommendations provided by 
SSFL stakeholders and the general public will be used in the EPA's investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within HSA-6. In addition to the HSA, information gathered by EPA's Area IV and NBZ 
gamma scanning program and targeted geophysical investigation will assist EPA in fine-tuning 
the overall investigation strategy for the Area IV Study Area, and in making the final 
detennination of the appropriate MARSSI!vl classifications. 

1.3 Brief Description and History of SSFL Area IV and the NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively f1at, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between l ,880 feet and 2,150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 
have been eroded primarily from the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical, 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

1 Multi-Agencv Radiation Survey and Site Investigation Manual (MARSSIM), Revision I, NUREG-1575, Rev. I, 
EPA 402-R-97-016, Rev. I, DOE/EH-0624, Rev. I, August 2000, pp. 2-5. 
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A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper fi·acturcd Chatsv,:orth Formation. In some areas. 
groundwater from the Chatsv,:orth Formation f1ows through fractures in the rock and emerges at 
the ground surface as seeps or springs. Groundwater underlying the SSFL site is not cwTcntly 
used, or anticipated to be used, as a source of drinking water for the nearby communities or at 
SSFL, but nearby residents may in the future consume groundwater emanating fi·om this site 

In addition to rocket and small engine testing f~1cilities in other portions of the SSFL, North 
American Aviation, Inc., had f~1cilitics at Area IV for researching, developing, and constructing 
equipment to use nuclear energy through its Atomics lntemational Division (AI). 1 According to 
a 1959 company brochure, AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site. 2 Under contract to DOE and private customers, AI supported the 
development of civilian nuclear power, as well as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The facilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC). 3 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors arc listed in Table 1.2. 

Table 1.2 
Research Reactors Located at the Santa Susana Field Laboratory4 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym -· No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

KEWB 4073 Kinetics Experiment I 7/1956 to I 6 
Water Boiler 11/1966 

L-85/AE-6 4093 L-85 l\ uclear ' 11/1956to 2 18 -' 
Experimentation Reactor 2/1980 

SRE 4143 Sodium Reactor 20.000 4/1957 to 6.700 120.000 
Experiment (SRE) 211964 

SER 4010 Systems for Nuclear 50 911959 to 13 300 
Auxiliary Power 12/1960 
(SNAP) Experimental 
Reactor Facility 

1 Notih American Aviation, Inc., The North American Story, December 1960, p. 7 
2 Atomics Intemational, A Division of North American Aviation, Inc., Atomics International. December 1959, p. 5. 
3 http://www.etec.energy.gov/History/Area-IV-History.html 
4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rochvel/'s Santa Susana Field Laboratory A Factual 
Pcr~pcctil'e, Rockwell Intemational; Report No. NOOI ER000017, September 6, 1991, p. 23. 

4 
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Research Reactors Located at the Santa Susana Field Laboratory' 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(k\V) (MWd) (Jo-~ Ci) 

S2DR 4024 SNAP En \'iron men tal (J) 4 1%1 to 13 390 
lest Facility 12 1%2 

STR 402R Shield Test Irradiation _';() 12/1%1 to I 300 
Facilitv 71%4 

SXFR 4010 SRER Test Facility (J(J() '\/1963 to 215 3.600 
4 !9(J5 

STIR 402R Shield Test Irradiation 1,00() X;19Mto 2X 3.714 
Facilitv 1974 

SlOFS3 4024 SNAP Environmental "J7 I 1%5 to 16 (J,OOO 
Test Facility i,l9(J(J 

SRDR 4059 SNAP Development 61 '·) 5/ l9(JX to 1R2 220 
Reactor Facility J 12 1969 

Seven criticality test facilities (i.e., facilities housing operations involving masses of fissionable 
material capable of sustaining a nuclear chain reaction) were also located on Area IV.:' These are 
listed in Table 1.3. Other nuclear facilities within Area IV included the Radioactive Materials 
Disposal Facility and the Hot Laboratory, as well as the Sodium Disposal Facility, or Area IV 
bum pit Each of these facilities have been addressed a:~ a site within the appropriate TM along 
with supporting buildings and open areas. 

According to the DOE ETEC web site, most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning operations. 3 

Table 1.3 
Criticality Test Facilities at the Santa Susana Field Laboratory" 

Facility Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957 to 1963 First SNAP-2 criticality tests 
Organic Moderated 4009 1958 to 1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958 to 1967 Basic tests of reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 
Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 

Thorium Reactor (AETR) 
SNAP Flight Systems 4019 1962 SNAP flil-'ht system criticality 
SNAP Transient Test 4024 1967 to 1969 SNAP transient response tests 

1 Oldenkamp, R.D. and Mills, J. C, Nuclear Operations at Rockwell's Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. N001 ER000017, September 6, 1991, pp. 23, 25. 
c Atomics International, A Division of North American Aviation, Inc., Atomics International, December 1959. 
1 http:i/www .ctcc.cnngv .gov/History/Area-IV -I listory .htJnl 
1 Oldenkamp, R.D. and Mills, J. C, Nuclear Operations at Rod:we!/'s Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. N001 ER000017, September 6, !991, p. 25. 
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The NBZ is a 175-acre parcel of land that abuts the SSFL property (Figure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surface water fi·om the SSFL 
dO\vnslope to surrounding populated areas. 1 The NBZ was purchased by the Rocketdyne 
Division of Rockwell International (Rockwell) in 1998 from the adjoining Brandeis-Bardin 
Institute (now known as the American Jewish University) because an environmental contractor 
found that the NBZ contains radioactive and chemical contamination that had migrated from the 
SSFL. 

With the exception of 452 acres owned by the U.S. Government in Areas I and II, which arc 
outside of the Area IV Study Area, the entire SSFL site, including the NBZ, is owned and 
operated by the Boeing Company. 

1.4 Brief Description and Histm·y of HSA-6 

Subarea HSA-6 is approximately 57 acres of predominantly flat land and land that had been 
flattened prior to construction. Over the years, 22 buildings have been located within HSA-6 
together with open-air fenced areas, concrete pads, storage yards, oil storage tanks, and parking 
lots. Subarea HSA-6 includes E Street, the eastern part of G Street, 3'd, I 0111

, and 11 111 Streets. 
The drainage direction varies with the location within the subarea. The majority of operations in 
Subarea HSA-6 related to activities conducted in the SRE. The SRE was termed an 
"experiment" because it was the first nuclear reactor designed and constructed to use a sodium 
solution as reactor coolant. The SRE served as both a nuclear power plant and a reactor systems 
experiment. There was one retention pond in this subarea that received effluent from the SRE. 

1.5 Sites in HSA-6 

During the peak of operations, Subarea HSA-6 comprised 38 sites, most of which were 
buildings. This TM addresses each of these 38 sites within Subarea HSA-6. Of the 38 sites, 22 
contained buildings, one of which was a reactor (Building 4143), while others housed operations 
involving radioactive materials. Of the 22 buildings in Subarea HSA-6, none remains today. 

1.6 Site Summary Methodology 

In preparing this TM, the following types of documents were reviewed: 

radiological characterization reports; 

previous radiological surveys; 

decontamination and decommissioning (D&D) reports; 

environmental monitoring reports; 

license termination reports; 

aerial photographs dating back 50 years; 

building floor plans; 

piping diagrams and construction drawings; 

1 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Evaluation, Santa Susana Field 
Laboratory, Atlanta, GA, December 3, 1999, pp. 2-5. 
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RFI reports; 

unusual occurrence reports; 

incident reports; 

plant operating reports and logs; 

safety analyses reports; 

lacility surveillance and maintenance reports; and 

information obtained thm1 interviews vvith former workers or other persons. 

October 20 12 

Numerous documents were obtained through infom1ation requests sent to Boeing. DOE, and 
other parties. EPA sent formal information requests to Boeing, DOE, the Nuclear Regulatory 
Commission (NRC) and the California Department of Public Health and Environment (CDPHE) 
under ~ 104(e) of the CERCLA. In addition, EPA directed Boeing to identify and provide 
pertinen: documents within a number of document databases comprising approximately 1.4 
million documents relating to all areas of the SSFL site, including Area IV, as well as some ofT
site facilities. The information acquisition process is complete. 

EPA se!1t Boeing its original information request letter on June 24, 2009. Boeing provided an 
initial response to this request on August 20, 2009, and a supplemental response on December 
10, 2009. On June 8, 20 I 0, Boeing provided relevant site drawings and maps as identified by 
EPA during a review of 11at files at Boeing's Safety, Health, and Environmental Affairs (SHEA) 
building on site. Subsequently, on June 17, 20 I 0, EPA sent Boeing a supplemental infonmttion 
request ktter specifically requesting all maps, diagrams, and as-built drawings for past and 
current buildings in Area IV. On July 15, 2010, Boeing responded and provided additional 
documents. including maps and drawings. On November 15, 2010, Boeing provided a third 
supplementary group of documents. On December 23, 2010, and January 11, 2011, Boeing 
provided numerous additional documents in response to both EPA original information requests 
and EPA queries of Boeing· s document database for the SSFL. 

In Octo bet 2010, EPA also sent the National Aeronautics and Space Adminsitration (NASA) a 
formal infcmnation request letter. On November 22 and December 2, 2010, EPA received 
information responsive to this request. 

EPA sent DOE its original infonnation request letter on June 24, 2009. DOE provided an initial 
response to this information request on August 31, 2009. Subsequently, DOE provided 
supplemental responses to this initial infom1ation request on a monthly basis. Additional 
information responsive to the EPA· s information request was received in September, October, 
November, and December 2009, as well as January through December 2010 and January through 
July 2011. On June 17, 2010, EPA sent DOE a supplemental request for information, 
specifically requesting maps, diagrams, and as-built drawings for past and current buildings in 
Area IV. Starting in its July 2010 supplemental response to EPA, DOE provided information 
that was responsive to both of the EPA information requests letters. 

Other requests for information pertaining to the site have included~ 104(e) information request 
letter sent to the NRC and CDPHE. The purpose of the inquiries to both the NRC and the 
CDPHE was to identify and obtain any nuclear materials licenses pertaining to the site that may 
not have been captured via the information requests sent to other parties. 
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In preparing the HSA-6 TM, 760 individual documents and photographs were reviewed. The 
review process was conducted by first screening over 80,000 documents amassed for the project. 
In addition, the documents requested hom the document databases comprising approximately 1.4 
million documents were revie\ved. This screening effort produced 760 documents relevant to 
past operations at facilities within HSA-6 and was therefore detennined to warrant in-depth 
evaluation. Each of these 760 relevant documents was thoroughly evaluated for information 
considered useful for carrying out the goals listed in Section 1.2 of this TM. In addition to 
screening and evaluating reports and other documents, a comprehensive aerial photograph 
analysis of Area IV was prepared. This analysis is provided in Appendix A of the HSA. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM are 
presented below. For each subject area, the list of criteria evaluated and the associated 
parameters for the evaluation are described. The most complete available information was used 
to evaluate the site; no known infonnation was omitted from the description. In the event that 
knmvn information did not conform to one of the listed subject areas, it was included in the most 
logical place. 

Site Description 
A physical description of the site including, at a minimum, the f()llowing data clements: building 
numbers of all buildings within the site; date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to street(s); site plan(s); and f1oor 
plan(s) from as-built or plan drawings, if available. 

Building Features 
Infonnation related to dimensions or size of building(s), below-ground structures, vaults, 
pipelines, sumps, condensation lines, sewers, drains, swales, and leach fields. If none of these 
features were identified, the text "no infonnation was located'' was inserted. 

Former· Use(s) 
Details of past use(s) of the site, including dates of activities. 

Information from Interviewee(s) 
This category includes infonnation about the site provided by interviewee(s). 
has been obtained for a particular site, the text "none to date'" was inserted. 
have been interviewed include: 

If no infonnation 
Individuals who 

• Fonner SSFL Employees (e.g., health physicists, electricians, mechanics, construction 
inspectors, nuclear technicians, etc.); 

• Survivors of Fonner Employees; 

• Fom1er Contractors (and one survivor of a former Contractor); 

• Community Stakeholders; and 

• Residents in surrounding areas. 

At the discretion of the Interviewee, each interview was conducted either by representatives of 
the EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. 
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EPA ·s primary objective of the interview program was to help direct the soil sampling crews to 
potential source areas of radiological contamination identified during the course of each 
interview. All infonnation on potential source areas, corroborated or not, was recorded in EPA ·s 
HSA process. 

At the time of writing this TM, the EPA had completed forty-nine ( 49) interviews. Under the 
DOE/EPA joint interview program. eighteen ( 18) interviews have been conducted. 
Approximately I 07 former employees have requested to be interviewed by DOE only and those 
interviews arc complete. An additi,Jnal eighty rive (85) people were referred to EPA and DOE 
by interviewees during the course of the interviews, and of these. only twenty (20) could be 
located, which resulted in four (4) additional interviews. DOE has provided all of their interview 
transcripts to EPA for usc in EPA TMs. 

The interview information obtained to date relevant to this TM is depicted on the relevant Plate 1 
figure. Appendix B of the HSA provides a :-.ummary of the interview process and completed 
interview summaries of each interview. 

Radiological Incident Reports 
Reports on any documented incidents at the sik with the potential for release of radioactivity 
into the environment. If no incident reports were f(mnd, the text .. none found" was inserted. 

Current Usc 
Current use of the site, or date of demolition of building/structure. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s) 
Previous radiological investigations such as surveys, decontamination activities, and cleanup 
activities were evaluated. The evaluation of previous investigations and cleanups addressed, at a 
minimum, the following elements: 

agency conducting the investigation; 

purpose of the investigation; 

dates of the investigation; 

details of releases inside building, to air, to soil, and to surface water, as applicable; 

decontamination/cleanup activities; and 

• final survey results. 

Radiological Usc Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates, if known. If no documented burials and/or disposals were identified, the text 
"none found" was inserted. 
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Aerial Photographs 
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The applicable photographic analyses ti·om the report prepared by the EP !\ · s Environmental 
Photographic Interpretation Center (EPIC) in March 2010 were included for each site. These 
analyses include photographs from the following dates: 

• December 22, 1952; 
• August 19. 1957; 
• August 21, 1059; 
• Approximately 1960 plus or minus a year; 
• March 1, 1965; 
• August 13. 1967; 
• April 20, I 072; 
• May 16, 197R; 
• October 21, 1980; 
• August 21, 1983; 
• October I 0, 1988; 
• .June 19, I 095; and 
• .June 8, 2005. 

/\erial photograph anomalies were interpreted as a trigger lor assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 

Radionuclides of Concern 
Radionuclides used/generated at the site. This description includes, at a minimum, the types of 
radiological material(s) managed at the site; radionuclidcs known or suspected to have been 
handled or generated on the site; and how the identified radionuclides impact the list of 
radionuclides of concern in the background study. If no inforn1ation was available, the text 
··none found" was insetied. It is impotiant to note that not every radionuclidc listed in this l-ISA 
will have a sample analysis. The radionuclides arc listed for completeness, indicating that they 
have been mentioned or discussed in a cited document or report. However, many of the facility 
and site reports rct1cct the conditions at the time, thus every mention of a specific radionuclide 
does not mean it would be present now, due to decay. For this reason, the Radionuclidcs of 
Concern sections described for each facility or site list those found in historical records. The 
Radionuclides of Concern (Table 3.3) lists radionuclides that will be analyzed and docs not 
include those that would have decayed in the years since operations ceased. 

Dr·ainage Pathways 
This category includes inforn1ation on the direction of surface water t1ow on the site and the 
presence of sanitary drains, storm drains, channels/ditches, septic systems, or leach fields on or 
near the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE AOC dated December 2010 
that generally requires a cleanup to background levels for both radiological and chemical 
contaminants. Background studies for the site have been completed with EPA leading the 
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radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiolog1cal contamination at the site 
based on all infonnation collected to date. The basis for assigning the preliminary MARSSIM 
classification includes an examination of the following data elements: 

historical site operations; 

previous radiological investigations; 

reported incidents of releases; 

decontamination and remediation operations at the site; 

interviews with former workers; 

drainage pathways on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 
For each site, recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all known 
information collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

topography of the site; 

historical site operations; 

radiological investigations; 

reported incidents of releases; 

decontamination/cleanup operations at the site; 

interviews with former workers; 

stom1 drains on or ncar the site; 

sewer lines on or ncar the site; 

aerial photograph interpretation; and 

• site reconnaissance. 
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This section organizes the building areas within HSA-6 according to five groups based on 
operational characteristics and geographic locations. Plate 1 depicts the entire HSA-6 subarea 
and should be referenced while reading Section 2. Each HSA-6 group (discussed in Sections 2.1 
through 2.5, below) is depicted in an accompanying group map, which serves as a guide for the 
text describing the building areas in that group and also as an index for the group's site 
photograph and building layout drawings. 

2.1 GROUP I 

The Group 1 index map is presented in Figure 2.1. Following Figure 2.1, the site photograph 
and layout drawings for each building area within HSA-6 Group I arc presented. HSA-6 Group 
I includes 22 sites containing the Building 4143 Sodium Reactor Experiment reactor and 
associated buildings. 

2.1.1 Building 4003 Area 

Site Description: The Building 4003 area comprises Building 4003, substation Building 4693, 
support Building 4825, and the land surrounding these three buildings located near the end of E 
Street. Building 4003 was constmctcd in 1957. 1 

=' Figures 2.1.1 a through 2.1.1 i provide a 
current photograph, historical photographs, and building-specific drawings. 

Building Features: Building 4003 was a rectangular steel building with a high bay on the 
southern end and a low bay on the northern end. It was approximately 10,775 square feet in 
area. This includes a 2,400-square-foot addition that was added in 1958. The floor plan for 
Building 4003 is presented in Figure 2.1.1 b. A 1974 aerial photograph of Building 4003 is 
presented in Figure 2.1.1 c. Building 4003 contained offices, a change room, several laboratories, 
a Freon compressor, a concrete pit, a tank pit, a sump, an expansion tank, a boiler, and a cooling 
tower. 3· 

4 Building 4003 also contained an exhaust system that included nine fume hoods, val vcs, 
ducts, blowers, filters, filter plenum chambers, and a stack. In addition, Building 4003 contained 
two radioactive waste sinks connected to 5-gallon bottles, and a highly shielded area designed 
for remote manipulation of radioactive materials. This area was known as the "Hot Cave" and 
contained identical east and west ··hot cells," a pair of mechanical manipulators for each of the 
two cells, a transfer tunnel, liquid waste lines, cast and west cell "small" radioactive liquid waste 
holdup tanks located below the Hot Cave, and a hot cell exhaust system with HEPA filters and 
two blowers located on the roof of Building. Each cell contained a stainless-steel pan about 3-
feet by 3-feet by 8-inches deep. These pans served as a junction and distribution system for the 
exhaust air, electrical power, instmmentation, and radioactive waste. Reinforced concrete 18-
inchcs thick was poured around the pans and the connecting ducts and conduits when 
constructed. Two 12-ton shield doors, located at the entrance to the Hot Cave stmcture, rolled 

1ETEC website at: www.etec.energy.gov/History/Major-Operations/SRE.html 
" Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Montgomery Watson Harza, Table 1, List of Historical Document Map Features at SRE, August 1, 2003. 
4 Rockwell internal letter from C. D. Bingham to W. F. Heine, Re: Application to PC1foml Radiochemical 
Operations in Building OOJA (ETB Annex), December 10, 1970. 
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open and closed on a supporting steel structure. 1 
• 

2 The documents reviewed do not state how the 
radioactive liquid vvaste was removed from holdup tanks and bottles or where it was sent. Each 
hot cell was 5.5 feet long, 6 feet high, and 4 feet deep. Each cell was connected to the transfer 
tunnel through a port (opening) that was I foot wide and 1.5 feet high. The port to each cell was 
opened and closed by a remotely operated lead door 4-inches thick.' A cut-away view of the Hot 
Cave is presented in Figure 2.l.ld. The hot cell (Hot Cave) floor plan is presented in Figure 
2.1.1 e.·1 

Building 4003. in conjunction with Buildings 4143 and 4163, also had a 2,700-gallon septic tank 
connected to a 600-linear-foot leach field. The leach field was down the hill on the flat area 
approximately 150 feet north of Building 4003.=' The site plot plan is presented in Figure 2.1.1 f. 6 

The sewage system is presented in Figure 2.1.1 g, and the contaminated waste lines are presented 
in Figure 2.1.1 h.' s 

Former Usc(s): Building 4003 was known as the Engineering Test Building (ETB). It was used 
to assemble fuel clements for the SRE from 1957 through 1964. In this operation, uranium and 
thorium metal slugs were loaded into metal tubes, the remaining tube space was filled with 
sodium and the tubes were sealed. Fuel elements f()r three SRE cores were prepared in Building 
4003, but only two cores were used. The third core was shipped ofT-siteq The Hot Cave was 
designed and constructed to investigate the chemistry of molten uranium, and to study the 
separation of fission products and plutonium from uranium systems. The west hot cell was used 
primarily for kilogram-scale processing experiments involving chemical reactions of inadiatcd 
reactor fuels at temperatures up to I ,800 degrees Celsius ("C). The east hot cell was used 
primarily for mechanical operations, such as decladding, component disassembly, and 
inspection. The transfer tunnel was used for sample handling, waste removal, inter-cave transfer, 
and the storage of kilocurie sources. 1° Figure 2.1.1 h shows that on the first and second floors of 
the high bay, there was a radioactive waste sink with a fume hood connected to a 5-gallon bottle. 
There was also a holding tank located on the southeast side of Building 4003, at the end of the 
contaminated waste lines. Decontamination reports mention that two .. small" liquid waste 
holdup tanks were located below the Hot Cave. According to the Department of Energy, later 

1 Majors, W. K .. Proccdure.\j(Jr Decontamination o(Building T003, Atomics International Report No. DWP-704-
990-00 1, January 20. 197 5. pp. 6-16. 
' Ureda. B. F .. Building 003 Decontamination and Di.1position Final Report. AI-ERDA-13151\, February 25. 1976. 
pp. 7-21. 
1 Strausberg, S .. Gardner. W. J., Guon, J., Luebben, T E.. and Mills, T. II., iov!odificd /lot Cave Facility fin· 
Reprocessing E\jwriments. Atomics lntemational Report No. NAA-SR-2687, June 30. 1958. p.\4. 
4 Atomics lntemational As-Built Drawing, Separations Chemistry ETB Hot Cell Installation Floor Plan, Drawing 
No. 303-003-57, July 27. 1959. 
5 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilitv lm·esti!{ation Work Plan. Area IV 
Santa Susana Field Laboratory. Ventura Countv. Calij(Jrnia. Part 1 Current Conditions Report Volume 1, October 
1993, pp.4-82,4-87. 
"Atomics lntemational As-Built Drawing, Santa Susana Faci/itv Plot Plan, Drawing No. 303-GEN.-C-37, June 5, 
1%7. 
7 Atomics International As-Built Drawing, Central Sewage Svstem Plan & Topowaphy, Drawing No. 303-GEN.-C-
17, February 26. 1960. 
8 Atomics International As-Built Drawing, ETB High Bay Modifications - Contaminated Waste 1'1 & 2"d Floor. 
Drawing No. 303-003-P21, October 19, 1964. 
9 Rocketdyne Environmental Affairs, Engineering Test Building -Building 4003, February 10, 2000. 
10 Strausberg, S., Gardner, W. 1., Guon, J., Luebben, T. E., and Mills, T. H., Modified Hot Cave Facilitv for 
Reprocessing Experiments, Atomics International Report No. NAA-SR-2687, June 30, 1958, p.3. 
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activities involved bench-scale research into reprocessing of used (or irradiated) fuel assemblies. 
The research involved the removal of fission products from used fuel. 1 

Building 4003 was also used for the analysis of Systems for Nuclear Auxiliary Power (SNAP) 
fuel burn-up samples and the evaluation of irradiation experiments. Use of the Hot Cave L1cility 
ended when the SNAP program was terminated in 1973. At this time, AI found the inner 
surf~tces of the Hot Cave to be .. grossly'" contaminated with mixed fission products. 
Containment of this high-level contamination required continuous operation of the radioactive 
exhaust system as well as filtering and sampling activities. Radioactive contamination was 
found to be on the internal surL1ces of the hot cells, in the liquid waste lines, the liquid waste 
holdup tanks, the radioactive exhaust system ducting and on filter plenums. In 1974, the 
Building 4003 facilities were declared .. excess'" and a facilities dismantling plan was prepared.~ 

AI informed the U. S. Atomic Energy Commi-;sion (AEC) that the alpha-emitting radionuclidcs 
present were from enriched uranium; some tmnsuranics may also have been present. The beta
gamma emitting radionuclidcs resulted fi-om fission products and stainless steel activation 
products.' AI commenced decontamination and decommissioning in January 1975 and ended in 
June 1975. Dismantling of the Hot Cave \\as completed in April 1975. Because the exhaust 
system was needed during decontamination activities, it was the last system to be rcmoved. 4 

Between 1975 and 1992, Building 4003 was used as an excess equipment storage building. 

Information from Interviewees: In 2010, a number of forn1cr workers were interviewed about 
their experiences at the SSFL. Four remembered Building 4003. Excerpts from their comments 
are presented below. 

• "The remaining SRE staff offices were in 4003. That building also provided space for 
nonradioactive test work.''5 This former employee worked at the SSFL between 1958 
and 1968. 

• "The Building 3A hot cave was a shielded facility, holding up to I ,000 cuncs of 
radiological material."6 This former employee worked at the SSFL from 1957. 

• '"Building 3A was decontaminated by people who worked in Building 20 ... - This former 
employee worked at the SSFL from 1957. 

• "There was a building next to the SRE where the fuel rods were chopped up and cleaned, 
as they were transported there from the SRE. New cladding was put on the fuel rods 
there." 1 This former employee worked at the SSFL between 1959 and 1960. 

1 ETEC website at: www.etec.energy.gov/History/Major-Operations/SRE.html. 
2 Graves, A. W., Facilities Dismantling Plan.fur Building (D+D) T003 Hot Cave, Atomics International Report No. 
FDP-704-990-001, October 10. 1974. p. 2. 
3 Atomics International letter from W. F. Heine to R. L. Westby, U.S. Atomic Energy Commission. re: 
Contamination Limits for Release ofKEWB and Building 003.for Unrestricted Use, November 21. 1974. 
4 Ureda, B. F., Building 003Decontarnination and Disposition Final Report, AI-ERDA-13158, February 25, 1976, 
p. II. 
5 Interview No. 300 offormer worker conducted by the DOE and EPA on July 16, 2010, p. 2. 
6 lnterview No. 117 of former worker conducted by the DOE, September 2010. 
7 Interview No. 270 of former worker conducted by the DOE, September 20 I 0. 
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Radiological Incident Reports: There have been several incidents associated with Building 
4003 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports arc provided following the table. when available. 

Building 4003 Incident Report Summary 

-· ·-·- ---
Incident Date of Location of Isotopes Description of Incident 

File Name Incident Incident 
A0530 1017/1959 ETB MAYBE EMPLOYEE CONTAMINATED 

HIS HANDS WilEN HE FAIL! D 
TO WeAR PRESCRIBED 
PROTECTIVE CLOTHING. 

A0423 12/2211959 ETR MFP CONTRACTOR REMOVED Rl;\ 
EXHAUST STACK \VITI!Ol!T 
HEAL T!l PHYSICS 
COGNIZA:'\CE. 

A0549 7/22/1960 ETB RM 160 LMPLOY!L CUT HAJ\D IT\ 
CONTROLLU) AREA. 

J\0295 2/111965 ETB & D004 VARIED WORK LOCATIO:\! & 
LATE RETCRN OF riLM 
BADGE RESULTED IN 
l'XCEEDJNG GUIDELINI:S. 

A043X 9115/1969 ErB HOT CELL MI:P MULTIPLE PROJECTS 
RESULTED IT\ EMPLOYEE 
EXPOSURE ABOVE 
GUIDELINES. 

A0048 9/211969 ETB CHEM LABS ETB LAB EQUIPMENT AND 
FLOOR FOUND 
CONTAMINAITD. 

* ·Isotopes are \\Tilten as they arc presented m the mctdcnt database. I he research team bchcn:s that MI·P ts an acronym lor mtxcd liss1on 
pH)ducts. 

• On October 7, 1959, an employee performed maintenance on a radioactive contaminated 
sodium line with his bare hands. The employee was aware the line was contaminated. 
Both of his hands became contaminated to a level of 1.5 mrad/h. After 35 minutes of 
cleaning, the employee's hands were successfully decontaminated (Incident Repo1i 
A0530).2 

• On December 22, 1959, contract personnel were working on the exhaust stack of the 
radioactive vent systems at the ETB without the knowledge of the health physics 
department, without the proper permit, and without film badges. The contract crew was 
unaware the exhaust system was radioactive. No personnel contamination was 
discovered. Work was immediately stopped until the proper permit was filled out and 
film badges assigned (Incident Report A0423 ).3 

• On July 22, 1960, an employee cut his hand during a drilling operation. No activity was 
found above background on his hand (Incident Report A0549).4 

1 Interview No. 207 of former employee conducted by the EPA only, September 2010. 
c Bell, C. E., Internal Letter. re: Violation ojHealth Phys. Practices. October 8. 1959. 
' Lang. J. C., Atomics International Internal Letter, re: Notice of Rule Infraction, December 31, 1959. 
4 Illegible Author, Atomics International Internal Letter, re: Radiological Safetv Incident Report. Room 160 ETB 
Annex. July 22, 1960, July 27, 1960. 
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• In October 1965, a missing film badge belonging to a chemist was found. The badge had 
been missing since January 1965 and when processed indicated an exposure of 2,000 
mrem gamma and 640 mrem beta. When added to the chemist"s February and March 
exposures, the quarterly total exposure was 2,600 mrem gamma and 1 ,870 mrem beta. 
Review of the chemist· s duties in January suggested that he did in fact receive the 
exposure indicated on the film badge, despite the possibility of other factors affecting the 
reading. The chemist's lifetime accumulated exposure through September 1965 was 28.4 
rem, below the pennissible exposure of 65 rem at that time (Incident Report A0295). 1 

• On September 15, 1969, film badges\\ orn by an employee over the course of a calendar 
quarter were evaluated and the combined exposure from the badges was 6,065 mrem. 
This overexposure was found to be the result of multiple different operations at the ETB 
(Incident Report /\0438). 2 

• On September 2, 1969, a smear survey was requested for the upstairs laboratory at the 
L TB because contamination had been found on the floor. The contamination was first 
noted on an employee's shoe (200 cpm). The employee smeared the stairs and found up 
aeas of contamination up to I ,000 dpmi] 00 cm2

. This prompted him to smear the floor 
\\here he was setting up equipment. Repetitive smears of the f1oor brought forth .. hotter" 
and .. hotter" results. The employee eventually roped off the area and requested further 
surveying of the lab. Additional smear surveys fcJund gross contamination on the bench 
top and covered sink. A couple of spots read up to 1.5 rad/h. This material was easily 
removable. Parts of two ring stands on the work bench indicated 0.5 rad/h and were 
bagged up. Another ''hoC area of the lab was located on an adjacent bench top where a 
survey detected 30,000 cpm. Smear surveys taken on September 4 and 5, 1969 found 
contamination greater than 150,000 dpm/1 00 cm2 (the counter detectibility limit) on the 
(\t\tside of a furnace, a balance, and a hot plate in the hood. The hot plate was measured 
t('• be 330 mrad/h. Also found in the hood, behind two lead bricks, was a bottle of liquid 
w<~ste from earlier equipment, which read 5 rad. h. According to the incident rep011, the 
·· ,·pisode was somewhat mysterious.'' It appears that there may have been two sources 
of contamination because gamma activity was missing from one set of smears. It was 
unknown whether a chemical or physical process had removed gamma emitters, such as 
cesium, from this area. As of September 8, 1969, the lab had been fairly well 
decontaminated and most items outside the hood were less than 100 dpm/1 00 cm2 beta
gamma (Incident Report A0048). 3 

Current Use: Building 4003 was demolished m 1999. The extent of the Building 4003 
excavation is shown in Figure 2.1.1 i. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

1 Correspondence from Remley, M. E., Atomics International, to Levy, J., U.S. Atomic Energy Commission, Re: 
Apparent Tvpe B Radiation Exposure, November 5, 1965. 
2 Bresson. J. F., North American Aviation Internal Letter, re: Film Badge Exposure Contamination at the ETC, 
SSOU3, Bresson to Heine, 9/13/69. October 15, 1969. 
3 Bresson, J. F., North American Rockwell Corporation Internal Letter, re: Contamination at the ETC, 5003, 
Se tember 15, 1969. 
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• Between January and June 1975, AI dismantled and removed the Hot Cave contents and 
structure. To provide access to the Hot Cave, the high bay in Building 4003 was cleared 
of unnecessary equipment, including the remains of a sodium experiment. The cast cell 
of the Hot Cave was entered and decontaminated first. Restricted Access Entry Permit 
No. 17602 was issued by the Health, Safety, and Radiation Services Department. The 
manipulator. other equipment, materials, and structures were wrapped in plastic sheeting 
to contain removable contamination and placed in a U.S. Department of Transportation 
(DOT) shipping container for shipment to Beatty, Nevada for burial. AI decontaminated 
the east cell using a ··foamer" to loosen the contamination. and a vacuum cleaner to 
remove the contamination. Following foaming, the cell was cleaned by wiping with ··Big 
K:·l a caustic solvent. The vacuum cleaner was later decontaminated at the Radioactive 
Material Disposal Facility (RMDF), Building 4075. All other residue and wiping cloths 
were placed in a plastic bag and shipping container, and shipped to the RMDF. 2 

As part of dismantling operations, AI opened the west cell and conducted a radioactivity 
survey; the cell was found to contain significantly higher levels of radioactivity than the 
cast cell. The west cell contained test analysis equipment and experimental residue. 
Miscellaneous waste was removed including three trays (7 rad/hour [rad/h]) and two ]
gallon paint cans (approximately 25 rad/h). AI bagged this waste and placed it in a 
conduit with 6-inch concrete shielding, and sent it to the RMDF for disposal. The cell 
interior was wiped using the cell manipulators and vacuum cleaned. Five prefilters (250 
mrad/h) thm1 the lower section of the cell and a 30-gallon bag of solid waste (2 rad/h) 
were then removed, and the cell was vacuum cleaned again to remove most loose 
contamination. The roof shield blocks associated and the manipulators were removed 
\vhile the openings in the roof were covered with plastic sheeting to contain loose 
contamination. The remaining items in the cell were then removed. These included a 
Lucite enclosure, a shelf, a table, and 90 gallons of solid radioactive waste. Dry uranyl 
salt solution (25 rad/h at 10 centimeters) was removed from the floor. A container of 
SNAP bumup samples was located in the transfer tunnel between the two cells. Using 
tongs, this container was transfeiTed to a 5-gallon can and then into a lead cask. The cask 
was transferred to the RMDF. 3 

AI removed contaminated materials (cask dolly, rails, push-pull rods) from the tunnel and 
packaged them for shipment to Nuclear Engineering Company for burial in Beatty, 
Nevada. AI also removed the shield blocks surrounding the tunnel together with the cell 
rooC wall shield, and floor blocks. These were disposed of as radioactive waste. AI' s 
demolition contractor removed the square stainless-steel pans from the floor of each cell 
using explosives. He drilled several holes beneath the pans and set off charges. The 
force of the explosive charges was contained by sand bags over the pans and concrete. 
The two 12-ton shield doors and supporting steel structure were sold to a salvage 

1 Big K is a "safety solvent" manufactured by NCH Corporation, Irving, Texas. According to its material safety 
data sheet, its main ingredients are silicic acid and sodium metasilicate. 
2 Ureda, B. F., Building 003Decontamination and Disposition Final Report, AI-ERDA-13158. February 25, 1976, 
pp. 12-13. 
3 Ureda, B. F., Building 003Decontamination and Disposition Final Rep011, AI-ERDA-13158, February 25, 1976. 
pp. 13-15. 
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contractor who dismantled and removed them free of charge. Prior to removaL the doors 
were decontaminated by wiping them with "Big K .. J solvent." 

AI removed the Hot Cave radioactive exhaust filters, exhaust ducts, liquid waste lines, 
and two liquid waste holdup tanks, wrapped them in plastic, and shipped them to Beatty, 
Nevada for burial. Nine fume hoods were removed from the Building 4003 laboratories. 
Two were contaminated and were sent to the RMDF for decontamination and later sent to 
salvage for unrestricted usc. The exhaust ducting associated with the fume hoods was 
also removed. About 30 feet from the high bay were found to be contaminated and were 
sent to the RMDF for packaging and subsequent ofT-site burial. One radioactive waste 
sink in the high bay and one in the upstairs laboratory were removed and packaged for 
shipment to Beatty. Nevada, for burial. The drain lines were removed by breaking 
through the concrete t1oor for a distance of about 60 feet and excavating. In the removal 
process, the soil became contaminated when pieces of pipe came into contact with the 
soil. In the areas \\here radioactivity was found, the soil was removed, packaged in 55-
gallon drums, and shipped to Beatty, Nevada, for burial. The holdup tank at the end of the 
drain line (located on the southeast side of Building 4003) was removed and the trenches 
were then backtl.lled and paved with concrete and sent to Beatty, Nevada. for burial.' 

After the Hot Cave contents and structure were dismantled and removed, AI excavated 
the t1oor beneath the Hot Cave to a depth of 35 feet for a mockup construction of the 
SRE. AI planned to simulate water shielding anticipated for SRE dismantling by using a 
15-foot diameter by 31-foot-deep tank to represent the core cavity liner depth and 
diameter."" Soil samples from the excavation contained alpha and beta activity 
concentrations of 0. 75 pieocurie per gram (pCi/g) and 24.8 pCi/g, respectively. Rockwell 
considered alpha and beta background concentrations to be 0.60 pCi/g and 25.0 pCi/g, 
respectively. During the excavation, groundwater seeped into the hole. Analysis of a 
'' ater sample indicated alpha and beta activity concentrations of 7.9 x 10· 10 microcurie 
per cubic centimeter (!lCi/cm') and 1.2 x Hr~ ~1Ci/cm3 , respectively. Rockwell 
considered these values to be lower than the 1975 site background activity concentrations 
in groundwater. Removal of the drain lines from the radioactive sinks involved 
excavating about 60 feet of concrete floor and soil cover. Rockwell collected 15 soil 
samples from the excavated trench. Rockwell reported that radioactivity concentrations 
ranged from 0.38 to 56.3 pCi/g for alpha activity, and 20.3 to 408.2 pCi/g for beta 
activity. Additional soil was excavated from the trench in the regions where four soil 
samples exhibited concentrations significantly above average background levels 
according to Rockwell. A total of 4,235 cubic feet of radioactive waste was shipped to 
the Nuclear Engineering Company for burial in Beatty, Nevada.5 After completion of the 

1 Big K is a "safety solvent" manufactured by NCH Corporation, Irving, Texas. According to its material safety 
data sheet, its main ingredients are silicic acid and sodium metasilicate. 
" Ureda, B. F., Building 003Decontamination and Disposition Final Report, Al-ERDA-13158. February 25, 1976, 
pp. 15-19. 
3 Ureda, B. F., Building 003Decontamination and Disposition Final Report, AI-ERDA-13158. February 25, 1976, 
pp. 19-21. 
4 Brengle, R. G. and Phillips, D. A., SRE Mockup Operations Test Plan, Atomics International Report No. N704-
TP-990-005, October 9, 1975, p. 6. 
5 Ureda, B. F., Building 003Decontamination and Disposition Final Report, AI-ERDA-13158, February 25, 1976, 

. 27-28. 
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removal and excavation, the U.S. Energy Research and Development Administration 
recommended that Building 4003 he released for unrestricted usc in March 1976. 1 

• During September and October 1981, the DOE directed Argonne National Laboratory 
(ANL) to survey Building 4003 using new instruments that were sensitive to lower count 
rates. ANL found several areas contaminated above then-acceptable limits. Rockwell 
decontaminated the majority of the hot spots as they were located. When the duct system 
leading to the blowers on the roof was detennined to be contaminated, cleaning was 
halted to develop a work plan and cost estimate. On February II, 1982, work 
commenced on removing the exhaust system in Room 180. The blowers and access 
structure on the roof showed beta activity readings of between 250 and I ,000 counts per 
minute (cpm) above local background. Rockwell regarded local background measured 
using Eberlinc PAC-4G-3 survey instruments to be between 75 and 125 cpm. The 
blowers and access structure were removed and packaged as low-level waste. The metal 
roof under the blower exhaust showed beta activity readings of between 250 and I ,250 
cpm above background. The metal roof area was cleaned and resurveyed to verify 
removal. The ducting in Room I 0 I was removed to the absolute filter plenum and 
packaged as low-level waste. The high bay and low bay in Room 180 were cleaned and 
resurveyed to verify removal. A total of 248 cubic feet of contaminated material and 
equipment were packaged into containers and sent to the SRE to await shipment for 
burial. The Eberline survey instruments were adjusted to have an efTicicncy f~1ctor of 2, 
and the area of the probe was 50 square centimeters. Net cpm were multiplied by 4 to get 
disintegrations per minute ( dpm) per I 00 square centimeters (em\ Removable 
contamination levels were reduced to below 50 dpm per 100 cm

2 for beta-gamma 
contamination.2

' 
3 

• In April 1982, ANL conducted a final post-remedial action survey. Those areas of 
Building 4003 that had been found contaminated in 1981 were found to be free of 
detectable radioactive contamination. A sludge sample collected from the sewer sump 
showed elevated levels of enriched uranium (314 pg). Mass spectrometric analysis of 
this uranium indicated that the material was slightly enriched in U-235. Subsequently, 
Rockwell removed all sewer lines within Building 4003 in September 1982. This 
involved the removal of the cold sink line in Room 180 through Rooms 160 and 165 to 
the sewage sump tank. The rcstrooms were located at the northwest comer of Building 
4003. Rooms 160, 165 and 180 were located on the west side of the high bay. See 
Figures 2.1.1 b and 2.1.1 h. The sewer line was packaged as radioactive waste for 
shipment to offsite land burial.-! In May 1983, ANL recommended that Building 4003 be 
released for unrestricted usc. However, the sewer lines exterior to Building 4003, which 
remained in place, were considered to be potentially contaminated and subject to 

1 Letter from S. R. Stamp, U.S. Energy Research and Development Administration, to W.F. Heine, Atomics 
International, March 3, I 976. 
2 Rockwell International Internal Letter from J. F. Lang to B. F. Ureda, Decontamination ofBuilding 003, March 9, 
1982. 
3 Rockwell International Internal Letter from F. E. Begley to Mailing List, Radiation Sun·ev of Building T003 -
Santa Susana, March 15, 1982. 
4 Wallace, J. H., Radiological Sun'CV Results Release to Unrestricted Use, Building 003, Rockwell International 
Report No. N704TI990063, November 9, 1982. pp. 3-7. 
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restricted use. See Figure 2.1.1 g. ANL recommended that effluent from the outfall of 
this sewer system be periodically monitored for radionuclides. 1

• ~ 

Use of the sewage treatment plant began in the 1950s to collect sanitary waste from 
Areas II, III, and IV. In addition to sanitary waste, the plant also received cooling tower 
discharges from non-chromated cooling tower systems and treated groundwater from 
various site groundwater recovery systems. The treatment plant had a capacity of 35,000 
gallons per day and consisted of a source aeration unit, clarifier, anthracite coal filter, and 
chlorine contact chamber. The treated plant discharge was allowed to flow into the R-2A 
Discharge Pond. Use of the treatment plant was discontinued in 200 I and domestic 
waste was treated ofT site. 

• In June 1982, Rockwell reported that the cleanup of Building 4003 was complete because 
ANL had indicated that its '"overcheck .. f"lJUnd no contamination above its acceptable 
limits. Consequently, Rockv,:elrs Energy Sysk1~1s Group renewed a previous offer to 
take title to the DOE portion of Building 4003.

1 

• In July 1982, Rockwell reported that enriched unmi'..Im v'>'!S identified in the sewer sump 
outside of Building 4003 in the range of 23 to 32 pglg. Rockwell concluded that ANL 
would object to the unrestricted use of Building 4003, but cleanup was impractical and 
almost impossible.4 

• In November 1983, the DOE reported that the levels of contamination in the sanitary 
and/or storm sewer systems exterior to Building 4003 were below the proposed Fonnerly 
Utilized Sites Remedial Action Program (FUSRAP)/Rcmote Surplus Site Criteria and the 
criteria tacitly agreed to betvvccn the State of California and the DOE.5 Furthermore, the 
DOE stated that the sewer was completely buried and, as used at that time, posed no 
radiological hazard to personnel or the environment. Therefore, the proposed American 
National Standards Institute (ANSI) 13.12 standard or the NRC Regulatory Guide 1.86 
notwithstanding, the DOE believed that there was no need to place a restriction on the 
sewer lines as noted in the ANL interim report on this facility, based on the cleanup 
criteria noted above. However, the DOE recommended to periodically check the sewer 
lines where appropriate for radiological contamination further downstream.5 

1 Wynveen, R. A., Smith, W. H., Sholeen, C. M., Justus, A. L., and Flynn, K. F .. Interim Radiological Surny Report 
for Building 003. Santa Susana Field Laboratorv. Rockwell lntcmational. Argonne National Laboratory Rep011, 
May 1983, pp. 1-6. 
2 Wynveen, R. A., Smith, W. H., Sholeen, C. M., Justus, A. L., and Flynn. K. F., Post Remedial Action Survey 
Report for Building 003, Santa Susana Field Laboratories. Rockwell International. Ventura County, Ca/ij(Jrnia, 
Argonne National Laboratory Report, DOE/EV-0005/44, ANL-OHS/HP-83-1 09, October 1983. pp. 1-6. 
·
1 Rockwell International Letter from R. W. Hartzler to L. Lanni. DOE, re: Santa Susana Laboratmy. Building 003, 
June 4 1982. 
4 Rockwell International Telephone Conversation Record from W. Smith to B. F. Ureda, Re: Building 003 
Contamination, July 2, 1982. 
5 U.S. Department of Energy Memorandum from A. J. Whitman to E. Keheley, Re: Remedial Action Certification 
on the Sodium Reactor Experiment (SRE) and the Hot Cave (Bldg. 003, Santa Susana Field Laboratory, November 
15, 1983. 
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• Based on a review of the 1983 remedial action project report, the DOE, San Francisco 
Operations Oflicc, released Building 4003 for unrestricted usc on July 23, 1985, and 
removed it from the DOE's radiologically contaminated Surplus Facilities Program_ 1 

• In 1996, Rockwell located the septic tank previously connected to Buildings 4003, 4143 
and 4163 by a vent pipe, which extended above ground leveL Using a backhoe, 
Rockwell dug a transverse trench about 15 feet from the tube in the direction of the 
expected location of the leach field_ Sec Figure 2.1.1 g. An unperforated clay pipe was 
uncovered. Rockwell considered this to be the supply pipe to the leach field. A second 
transverse trench dug about 15 feet further downstream, uncovered perforated clay pipe 
resting on a gravel bed at a depth of about 4 feet. This was a continuation of the pipe in 
the first trench and apparently extended from the center of the septic tank. No evidence 
of branch lines was found. Rockwell collected a soil sample fl·mn the gravel and wet soil 
mixture under the clay pipe in the second trench. Rockwell dug a third transverse trench 
about 6 feet further downstream and again found the perforated pipe and graveL 
Rockwell collected a second leach field sample ti·om this location. Rockwell also 
collected two soil samples from the area surrounding Building 4003. Analytical results 
fi·mn one of these samples showed an elevated soil activity level for ccsium-13 7 (Cs-13 7) 
of 0.44 pCi/g.2 The septic tank, leach field, and contaminated soil were not removed at 
this time. 

As stated above, usc of the sewage treatment plant began in the 1950s to collect sanitary 
waste from Areas II, III, and IV. In addition to sanitary waste, the plant also received 
cooling tower discharges from non-chromated cooling tower systems and treated 
groundwater from various site groundwater recovery systems. The treatment plant had a 
capacity of 35,000 gallons per day and consisted of a source aeration unit, clarifier, 
anthracite coal filter, and chlorine contact chamber. The treated plant discharge was 
allowed to flow into the R-2A Discharge Pond. Use of the treatment plant was 
discontinued in 2001 and domestic waste was treated off site. 

• In July 2000, Boeing excavated, removed, and surveyed for radiological contamination 
the drainage lines, septic tank and leach field. Instrument measurements and wipe 
samples were collected from the septic tank and associated piping. Boeing found no 
man-made gamma emitting radionuclides from gamma spectroscopy of concrete debris 
fi·om the septic tank. The septic tank was full of a mixture of debris and soiL Boeing 
collected seven samples from the debris within the septic tank, its inlet pipes, and its 
outlet pipes. Using gamma spectroscopy, Boeing detected Cs-13 7 in the inlet pipes and 
inlet chamber in concentrations up to 2.5 pCi/g. These materials were packaged as 
radioactive waste per Boeing's policy. Boeing also collected four soil samples from 
beneath the septic tank, but no man-made radionuclides were identified in these samples. 
Boeing collected seven soil/gravel samples along the length of the leach field lines. The 
highest concentration detected was Cs-13 7 at 0.65 pCi/g, which Boeing considered to be 

1 Voigt, W. R., Jr., C crtificationfor Unrestricted Use of the Sodium Reactor Experiment (SRE) Complex and the llot 
Cave Facilitv (Building 003), U.S. Department of Energy, July 23, 1985. 
2 Rutherford, P., Area IV Radiological Characterization Survey Final Report, Energy Technology Engineering 
Center Rep011 No. A4CM-ZR-0011, August 15, 1996, pp. 35,39-40,61-62,65. 
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consistent with its local background level in 200 I. Other than the soil samples, no soil 
was removed from the area. 1 

• In October, November, and December :2000, Pacific Materials Laboratory, Inc. provided 
compaction tests during the backfill of two 20-foot deep cavity structures that remained 
at the conclusion of the demolition and removal of Buildings 4003 and 4143. Rough 
grading activities were conducted by engineering contractors Standard Industries of 
Ventura. Prior to Jill placement using heavy grading: equipment. minor isolated 
depressions and irregularities within the bedrock surface were backfilled with :y,;-inch 
gravel to less than I foot in thickness to create a nearly flat surface in the bottom of each 
excavation. Fill soils placed in the excavation conststed of imported soils exported from 
an off-site borrow site as well as on-site native soils local to the building s:tes. The limits 
c·i· the excavation for Building 4003 arc shown in Figure 2.1.1 i. 2 

• ~ n March 200 I, COM Engineers & Constmctors, Inc. (COM) excavated and removed an 
: :1active L500-gallon steel underground diesel tank located at the nortlm ~st comer of the 
i~Jotprint of fom1er Building 4003. The tank vvas J(,tmd to be in good condition without 
i:oles, but filled with saturated clay material, which was vacuumed into a truck. No odor 
\\as detected in the excavation and no groundv- atcr was encountered. Three soil samples 
were collected and analyzed for total petroleum hydrocarbons (TPH) and n1latile organic 
compounds (VOCs), but none were detected. No radioactive monitoring or sampling for 
radioactive contaminants was conducted.' 

Radiological Usc Authorizations: At various times, the following radiological usc 
authorizations were assigned to Building 4003. 

• l'se Authorization No.2 for water corrosion tests of SNAP fuels (authorization missing). 

• l!se Authorization No. 31 for radiochemical use (authorization missing). 

• Use Authorization No. 85, issued January 16, 1975, for the Decontamination and 
Disposition of Facilities Program, applied to the Hot Cave. Authorized materials were 
uranium and transuranic elements of various isotopic compositions, activation products, 
and mixed and separated fission products distributed through the Hot Cave in unknown 

. . .j 
quantities. 

Former Radiological Burial or Disposal Locations: Until 196 I, Building 4003 was connected 
to a leach field system, which was located downhill on a flat area approximately 150 feet north 
of Building 4003. Building 4003 was connected to a site-wide sewage treatment system after 
that time. In 1982, the sewer lines were found to be radioactively contaminated. 1 

1 Letter from B. D. Sujata. The Boeing Company. to J. Evans, County of Ventura, re: Information Regarding Permit 
- Septic Tank and Leach Field, October 23, 2001. 
2 Pacific Materials Laboratory, Inc., Final Compaction Test Report -·Structural Backji!! of Former Buildings 4143 
and 4003 Test Cells, Area IV Rocketdync, Santa Susana Field Laboratory, Ventura County. C A, January 2, 2001. 
3 Sierra Geoscience, Inc., Report on UST Closure, Tank UT-74, The Boeing Company Building 4003. Rocketdvne 
Propulsion and Power, Santa Susana Field Laboratory. Ventura Countv. California, April 6, 2001, pp. 1-5. 
4 Atomics International Use Authorization No. 85, issued January 16, 1975, in effect until January 16, 1976. 
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Aerial Photographs: Aerial photographs show undeveloped land until a 1957 photograph in 
which a large rectangular building is observed that is identified as Building 4003. In the 1959 
photograph, Building 4003 appears about 40 percent larger in area. The building docs not 
change in size in photographs from approximately 1960, 1965, 1967, 1972, 1978. 19RO, 1983, 
198R, and 1995. A possible pipeline is identified extending southwest from Building 4003. In 
the 2005 photograph, a ground scar appears where Building 4003 was located. In the 2009 
photograph, a parking lot appears where Building 4003 was formerly located. 1 

Radionuclides of Concern: This facility was used to examine spent fuel, research reprocessing 
of such, and to study molten uranium fuel. Radioactive materials managed at Building 4003 
included uranium, thorium, transuranic clements, mixed fission products, and activation 
products. Possible radionuclides include natural and enriched uranium (U-238, U-234, U-235, 
U-236 ), isotopes of plutonium (Pu-239, Pu-240, Pu-241, Pu-242), americium-241 (Am-241 ), 
thorium-228 (Th-228), Th-232, Th-234. activation products (tritium (H-3), carbon -14 (C-14), 
sodium-22 (Na-22), Na-24, chromium-51 (Cr-51 ), manganese-54 (Mn-54), nickel-59 (Ni-59), 
Ni-63, iron-59 (Fe-59), cobalt-60 (Co-60)) and fission products (krypton-85 (Kr-85), strontium-
89 (Sr-89), Sr-90, antimony-125 (Sb-125), iodinc-129 (l-129), 1-131, ccsium-134 (Cs-134), Cs-
137, cerium-144 (Ce-144), barium (lanthanum)-140 (Ba (La)-140), niobium-95 (Nb-95), 
ruthenium-103 (Ru-103), Ru-106, xcnon-133 (Xn-133), Xe-135, promethium-147 (Pm-147), 
samarium- I 51 (Sm-151 ), curopium-152 (Eu-152), radium-226 (Ra-226 ), actinium-22R (Ac-
228)_::, 3

• 
4 All radionuclidcs of concern listed with the exception of Na-24, Cr-51, Mn-54, Fe-59, 

Kr-85, Sr-89, 1-131, Ce-141. Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 
and Sm-151 arc included in the EPA August 20 I 0 Final Field Sampling Plan for soil sampling in 
Area IV. The radionuclides omitted from the sampling plan have very short half-lives except for 
Sm-151 for which no analytical method is available. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from Building 4003 flows 
northeast into the SRE retention pond. From 1957 to 1959, outflow from the retention pond was 
onto the NBZ and Brandeis-Bardin Institute land. In 1959, a 6-foot diameter overflow pipe and a 
pumped sump were installed at the confluence of the two main drainage channels upstream of 
the pond. Water was then pumped through a 4-inch diameter overland pipe to a channel 
connecting to the Area II ponds. The overflow from these ponds is into Bell Canyon and thence 
to the Los Angeles River. 5 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4003 area is Class 1, due to its fonner use as an SRE support building, and its proximity 
to SRE Building 4143. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
" Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
3 Kinzer. J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301. May 
16,1960, pp. 1-7. 
4 Letter from Heine. W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
5 Stelle. A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer. 
Rockwell Intemational Report No. N704ACR990024, September 14, 1981, p. 6. 
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Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4003 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Therefore, additional 
characterization is recommended for the Building 4003 area. This includes the following 
Building 4003 areas and appurtenances: 

• The flat and low-lying areas surrounding the footprint of Building 4003. Raclionuclicles 
originating from the Hot Cave may have migrated to these areas via surface water flow or 
airbome release:-:. 

• Tltc general aa:a of the fi.>rmer Hot Cave, particularly on the westem side. within the 
footprint of Building 4003. Two radioactive liquid waste holdup tanks \vere located 
below the Hot Cave. It is not clear that this area was thoroughly investigated and 
decontaminated. 

• The middle of the Slmthem end of Building 4003 where a 5-gallon bottle collected 
contaminated liquid from a radioactive waste sink. 

• The septic tank <>nd leach field areas located !50 feet north of Building 4003. Boeing 
excavated. removed, aad surveyed these features in 2000, but it is not clear that these 
areas were thoroughly investigated and decontaminated. 

• The contaminated liquid \vastc lines in the highbay near the Hot Cave and the 
contaminated vvastc sump (tank pit) located outside the east side of the high bay near the 
former Hot Cave. See Figure 2.1.1 h. 

• The sanitary sewer lines located northeast of the site. If radionuclides were released into 
the sanitary sewer system, residual contamination may exist in the materials surrounding 
the sewer lines. 

• It should be noted that testing in the Northern Buffer Zone subarea, where subarea HSA-
6 drains, will be addressed in the TM pertaining to the Northern Buffer Zone. 

2.1.2 Building 4041 Area 

Site Description: The Building 4041 area comprises Building 4041, its loading dock designated 
Building 4687, concrete pad 4896, and the land surrounding these located immediately west of 
Building 4143. Building 4041 was constructed in 1958 as a steel prefabricated Butler building. 1• 
2 Figures 2.1.2a and 2.1.2b provide a current photograph and a floor plan. The location of 
Building 4041 in the SRE complex is presented in Figures 2.l.lf and 2.1.1 g. 

1 Wallace, J. H., Radiological Survey Results-Release to Unrestricted usc. SRE. Building 041, Rockwell 
International Report No. N704TI990037. November 9, 1982, pp. 3. 5. 8. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Building Features: Building 4041 was a long narrow building located at the west end of the 
SRE complex. Building 4041 was constructed with a steel frame, corrugated sheet metal siding 
and roofing, anchored to a concrete slab and measured approximately 132 feet long by 27 feet 
wide and 15 feet high. 1 Building 4687, a rectangular concrete pad also constructed in 1958, was 
used as a pad f()r helium bottle storage. Figure 2.1.2b presents a floor plan of Building 4041 in 
1982. 1 

Former Usc(s): Building 4041 was the SRE Component Storage Facility. From 1959 until 
1964, the north portion of Building 4041 was used for interim storage of radioactive waste prior 
to shipment for disposal. The south portion was used for storage of controlled items. The HSA 
team assumes that these were SRE components and spare parts. In May 1962, AI reported that 
approximately 2/3 of Building 4041 was filled with spare parts and radioactively contaminated 
components from the SRE that required cleaning before reuse. 2 No additional information was 
found about the use of Building 4041. In the early 1980s, during decommissioning of the SRE, 
Building 4041 was initially decontaminated.' Building 4041 was released f(n unrestricted usc on 
July 23, 1985. After this time, Building 4041 was used f()l- non-radioactive Energy Technology 
Engineering Center (ETEC) equipment storage. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Cun-cnt Usc: Building 4041 was demolished in 1998.3 The dimensions of the Building 4041 
excavation arc unknown because no building demolition documents have been located. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In August 1982, Rockwell began decontamination and disposition of Building 4041. 
Rockwell collected 200 smear samples on surfaces throughout the interior of the 
building. Results were documented at less than 5 dprn/ 100 cm2 alpha contamination and 
less than 30 dpm/ 100 cm2 beta-gamma contamination. The only major operation 
perfonned was scabbling of the floor area to remove surface radioactive contamination. 
At the conclusion of this decontamination effort, Rockwell recorded an average 
background reading of 0.03 mrad/h inside the middle of Building 4041. All radioactive 
material was packaged for shipment to offsite land burial; the location of the burial site 
was not identified in the rep01i reviewed. Rockwell designated Building 4041 to be 
available for unrestricted use on September 17, 1982. 1 

• In July 1982, ANL conducted a post-remedial-action survey. Four areas of Building 
4041 were found to exceed ANL' s acceptable limits of 20 dpm/1 00 cm2 for removable 
alpha contamination, and 200 dpm/ I 00 cm2 for removable beta-gamma contamination. 

1 Boeing letter from P. B. Ramirez to R. Laughlin, Resource Management Agency, Ventura County, re: Buildings 
4041, 4687 and 4662 Demolition Project, Area IV, ETEC, Santa Susana Field Laboratory, January 26, 1998. 
2 Atomics International letter from J. F. Trevillyan to J. V. Levy, U.S. AEC, re: Sodium Components Cleaning 
Facility, May 28, 1962. 
3 Rockwell International, Sodium Reactor Experiment Decommissioning Final Report, ESG-DOE-13403, August 
15, 1983,pp.166, 175,195. 
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Two areas of Pad 4687 behind Building 4041 were found to have activity above these 
limits. Rockwell subsequently decontaminated these areas before termination of ANL · s 
post-remedial-action survey. In September 1982. AN L conducted an independent 
verification survey and found Building 4041 and its sunounding area to be below the 
limits specified in the draft American National Standards Institute (ANSI) Standard 
N 13.12 and NRC guidelines dated 1982. 1 

• In 1983, Rockwell conducted a radiological survey in the area of Building 4041. The 
survey areas were designated as SRE Regions VIII and IX. Survey results indicated an 
average reading of 0.04 mrad/h for surface gamma radiation, and I 08 soil samples were 
found to have an average of 33 pCilg of gross detectable beta activity. with a maximum 
of 98 pCi/g. Rockwell's acceptable limit for soil was 100 pCi.'g of gross detectable beta 
actiVIty. All survey results were below Rockwell'~. applicable limits for release for 
unrestricted usc."· 3 

Radiological Usc Authorizations: On July 23, 1985, the DOE released the SRE complex, 
including Building 4041, for unrestricted usc and remO\ed it from the DOE's radiologically 
contaminated Surplus Facilities Program.4 

Former Radiological Burial or Disposal Locations: Building 4041 was an interim disposal 
location. 

Aerial Photographs: Aerial photographs show undeveloped land until a 1959 photograph when 
a rectangular building observed that is identified as Buildii•g 4041. Building 4041 appears to 
have expanded by about 100 percent in the 1965 photograph. Building 4041 remains unchanged 
in the 1967, 1972, 1978, 1980, 1983, 1988, and 1995 photographs. A possible container is 
identified on the northeast side of Building 4041 in the 1980 photograph. Vegetation and an 
unpaved road are seen in the location of Building 4041 in the 2005 and 2009 photographs.:; 

Radionuclidcs of Concern: Building 4041 was used for the interim storage of radioactive waste 
from the SRE reactor in Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-228, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-
54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-
140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-15l.h. ~. x All radionuclides of 
concern listed with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-131, Ce-141, 

1 Argonne National Laboratory. Post Remedial Action Sun·cv Report Ji1r the Sodium Reactor E¥periment (SRE) 
Facilitv, DOE-EV-0005-46, February 1984, pp. 10-15. 
' Wallace, J. H .. Radiological Survey Results Release to Unrestricted Use. SRE Regirm VIII, Rockwell 
International Report No. N704TI990034, May 13. 1983. pp. 3-8. 
3 Wallace. J. H .. Radiological Survey Results Release to Unrestricted Usc, SRE Region IX. Rockwell International 
Report No. N704TI990035, May 31, 1983, pp. 3-8. 
-1 Voigt, W. R., Jr., Certijicatiun/(1r Unrestricted U1·e of the Sodium Reactor Experiment (SRI:) Complex and the Hot 
Cave Facilitv (Building 003), U.S. Department of Energy, July 23, 1985. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
6 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962. pp. 8-27. 
7 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
8 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re; 
Fission Product and Fissile Content oj'SRE Fuel, July 2. 1975. 
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Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the 
EPA August 2010 Final Field Sampling Plan f(Jr soil sampling in Area IV. The radionuclides 
omitted from the sampling plan have very short half-lives except for Sm-151 f(x which no 
analytical method is available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from Building 4041 
likely flows northeast into the SRE retention pond. Outflow from the retention pond vvas 
initially onto the NBZ and Brancleis-Bardin Institute land. In 1959, a 6-foot diameter overflow 
pipe and a pumped sump were installed at the confluence of the two main drainage channels 
upstream of the pond. Water was then pumped through a 4-inch diameter overland pipe to a 
channel connecting to the Area II ponds. The overf1ow from these ponds is into Bell Canyon and 
thence to the Los Angeles River. 1 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4041 area is Class 1, primarily clue to the proximity with SRE reactor Building 4143 
and because radioactive waste from this reactor was stored in Building 4041. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies fi.Jr the Building 4041 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4041 area. 
This includes the following Building 4041 areas and appurtenances: 

• The f1at and low-lying areas sunounding Building 4041. Raclionuclicles originating from 
the Building 4041 and/or Building 4143 may have migrated to these areas via surface 
water f1ow or airborne releases. 

• The site of the possible container identified from aerial photographs on the northeast side 
of Building 4041. It is unclear whether radioactive components, pending shipment, were 
stored outside Building 4041. 

• The storm drain located on the west, north, and south sides of the site that connects to the 
SRE retention pond. 

• The loading clock 4687 and concrete pad 4896 adjacent to Building 4041. It is unclear 
whether radioactive components, pending shipment were stored in these areas. 

2.1.3 Building 4143 Area 

Site Description: The Building 4143 area comprises Building 4143, concrete pads Nos. 4413, 
4894, 4895, 4896, 4897, and 4898, electrical substation Building 4683, and the land surrounding 
these facilities located at the end of E Street. Building 4143 was constructed between April 1955 

1 Stelle, A. M., SRE Activity Requirement No. 2 7. D & D of Building 143 Retention Pond and Sanitary Sewer. 
Rockwell International Report No. N704ACR990024. September 14, 1981, p. 6. 
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and February 1957 and was operated as a nuclear reactor until February 1964. 1
' = Figures 2.1.3a 

through 2.1.3m provide a current photograph and historical photographs and drawings. 

Building Features: Building 4143 was approximately 20,000 feet in area and included below
grade vaults and galleries for radioactive materials, a high bay, ground f1oor and mezzanine 
offices, rooms housing support equipment, a paved area surrounding the building, several out
buildings, and drainage channels. 

The Building 4143 superstructure was a low-air-leakage building with ventilation and exhaust 
systems designed to control leakage and air f1ow paths. The interior of the building was 
maintained at a lower pressure than the exterior, so that air would f1ow into the building. This 
was designed to prevent radioactive particulates fi·om escaping. The SRE was equipped with 
three independent radioactive exhaust systems. Two identical units were mounted on the roof 
and exhausted air from the high-bay area. A separate single exhaust system for the hot cells was 
located west of the high bay. Exhaust filters were installed to trap particulates (including 
radioactive particulates) generated during reactor operations. No infonnation was found about 
their effectiveness or filter changeout frequency. The reactor and components containing 
radioactive materials were enclosed in below-grade vaults and galleries scaled from the outside 
atmosphere. 1 A 11oor plan is presented in Figure 2.1.3b. A 1962 photograph is presented in 
Figure 2.1.3c. 

The reactor core was enclosed in a stainless steel cylindrical core tank, which was contained 
within two steel enclosures forn1ing the outer tank and the core cavity liner. A helium cover gas 
blanket filled the space between the sodium and the top shield. The primary radioactive sodium 
system piping and equipment external to the reactor were contained within two galleries, one for 
the main loop and one for the auxiliary loop, and within three vaults for the primary drain pump, 
primary sodium service system, and primary storage tank, respectively. These were located at 
the northeast corner of Building 4143. Large shield blocks made from a minimum of 4.25-foot 
thick dense concrete were placed over the vaults and galleries. 1 

A total of 99 storage cells were constructed for the storage of irradiated core elements. These 
cells were arranged in a 6 by 16 array and were imbedded in concrete on !-foot centers. Each 
cell comprised a carbon steel tube about 25 feet in length with a 4-inch minimum internal 
diameter and a wall thickness of 0.25 inch. The tube was closed except at the upper end where a 
gas seal and biological shielding were provided. A total of 79 tubes were attached to kerosene 
cooling lines. A helium atmosphere was supplied to the storage cells. Three moderator storage 
cells were constructed for the handling or storage of moderator or reflector cans. These were 
approximately 22 feet long and 20 inches in diameter, with a 0.5-inch wall thickness. 1 

Two hot cells were used to inspect or modify irradiated core elements remotely and to can fuel 
clusters for transfer to shielded transport casks. Access to each cell interior was through heavily 
shielded doors. All operations in the cellswere performed with manipulators and remotely 
operated equipment. The cell interiors were designed to; be maintained at negative pressure of-
0.5-inch water pressure. 1 

1 Rockwell International, Sodium Reactor Experiment Decommissioning Final Report, ESG-DOE-13403, August 
15, 1983, pp. 1-3,7-15, 162. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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The building ventilation system was designed and operated to move air toward potentially 
contaminated rooms and areas. Makeup air was brought in from the outside and combined with 
recirculated air within the administration areas with the purpose of maintaining positive pressure 
relative to the contaminated areas. Fresh air at the rate of five air changes per hour was supplied 
to the reactor room by independent supply f~ms. Exhaust fans and high-efficiency filters on the 
reactor room roof were designed to control the reactor room pressure below all contiguous 
regions, \Vhich included the administration areas, the hot cell, and the outdoors. The pipe and 
equipment vaults were maintained in an atmosphere of dry nitrogen from the recirculating 
nitrogen cooling system. They were designed to exclude air ti·om the vaults and thereby avoid 
sodium-oxygen reactions in the event of a sodium leak. Blowers with exhausts to the dilution 
stack were also designed to maintain a negative pressure in the S RE hot cells. Per AI' s design, 
the hot cell personnel area was designed to maintain a positive pressure relative to both the hot 
cell chambers and the reactor room. According to AI, air from the hot cell chambers was filtered 
before it left the cell and was filtered for a second time by the radioactive vent system filter 
banks, prior to dilution in the stack. 1 No information was found about air monitoring results at 
the stack. 

The SRE reactor core was a matrix of moderator elements containing the fuel clements, control 
rods. neutron source, and instruments for measuring temperature and sodium level. Because the 
SRE was an experimental reactor, the core geometry changed as test elements changed. Of the 
119 moderator clements in the core, 86 were hexagonal shaped and clad with Zircaloy-2. 
Stainless-steel clad graphite Jogs were inserted in spaces at the core reflector periphery. There 
were 57 process channels, 33 of which contained 6-foot-long fuel elements, 15 contained 
instrument devices, and 1 contained a neutron source. The main and auxiliary sodium coolant 
inlet lines and the moderator coolant inlet line were brought through the core tank wall and the 
core tank liner at an elevation slightly above the top of the moderator elements. The coolant inlet 
lines were routed down to their respective inlet plenums through holes in the outer ring of 
moderator clements. 1 

The thennal shield was located between the core tank wall and the outer tank. A structure of 
concentric rings above the bottom of the cavity liner supported the outer tank. The volume 
between the outer tank and the cavity liner was filled with block thermal insulation. Outside the 
cavity liner was a high-density concrete biological shield. Overheating of the shield was 
controlled by cooling coils attached to the exterior of the cavity liner through which kerosene 
from the kerosene cooling system was pumped. The cavity liner extended upward to the reactor 
floor. 1 

There were two complete circuits in the reactor coolant system. The main circuit consisted of a 
primary and secondary loop. Included in the primary loop were an intermediate heat exchanger, 
a free-surface mechanical pump, an electromagnetic brake, a valve flow controller, 
instrumentation, controls, and sodium service connections. In the secondary loop, the main 
secondary pump and expansion tank were integrated into a single unit and were located in the 
cold area of the system. The expansion tank provided space for sodium volume changes and a 
free surface for the release of entrained gas. Sodium was pumped through the main intem1ediate 
heat exchanger where it was heated and then passed to the Edison Plant steam generator, where 
thermal energy was used to produce steam. The sodium exited from the steam generator and 

1 Rockwell International, Sodium Reactor Experiment Decommissioning Final Report, ESG-DOE-13403, August 
15, 1983, p. 1-3,7-15. 
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passed through an electromagnetic brake prior to returning to the mam secondary pump and 
. k I cxpanston tan . 

The major portion of the radioactive liquid and gas system was located on the hillside north of 
Building 4143. This area was designated as Building 4653 (discussed later in this section). 2 In 
March 1964, in preparation for a power expansion program (PEP) at the SRE, a new radioactive 
liquid waste storage system was installed outside the north end of the SRE building. The system 
comprised one used tank (T -I) and two new storage tanks (T-2 and T-3 ). T-1 was a !50-gallon 
tank. T-2 was a 350-gallon tank installed alongside T-1 in the sump pit 40 feet below ground 
level. T-3 was a 3,200-gallon tank installed at ground level. The radioactive liquid waste and 
vent system arc presented in Figure 2.1.3d, the Hot Cells in Figure 2.1.3e, and a photograph of 
rod removal is presented in Figure 2.1.3f. 

Former Use(s): Building 4143 housed a high-temperature reactor with a slightly enriched 
uranium metal fuel (Core I) and sodium-co~.>L:d, hexagonal zirconium clad graphite moderator 
clements. After an accident in 1959, the e:1:·ichcd uranium fuel was replaced with a 93 percent 
uranium·thorium metal all~)Y fuel (Core II). The SRE was developed to demonstrate a sodium
cooled, graphite-moderated reactor for civiiiai1 usc. The reactor reached full power in May 1958 
and provided 37 gigawatt hours of power to tl:c Southern California Edison Company (SCE) grid 
before it was shut down. The SRE did not operate as a nuclear plant after February 15, 1964. 
Between May 1965 and September 1967, Building 4143 was used for the SRE PEP program. AI 
operated the main primary sodium system for 4,386 hours at 700 "F and 13,196 hours at 350 "F. 
The objective of this program was to raise the sodium operating temperatures to 1,200 "F and 
thermal power levels to 30 MW with a stainless-steel-clad uranium carbide fuel loading. In 
September 1967, the primary sodium system was shut Jmvn and the sodium was drained into the 
primary fill tank while the secondary sodium was drained into drums. AJ's deactivation plan 
involved a "'stored-in-place'' configuration, but nonessential equipment was removed and the 
steam generator and uncontaminated support facilities were not maintained. AI completed 
deactivation activities in 1968. Decommissioning began in 1974 with the objective of removing 
all significant radioactivity from the site and releasing the facility for unrestricted use. Rockwell 
decided to retain the SRE building superstmcture, primarily to provide containment for airborne 
contamination released by the decontamination operations. Rockwell made atTangements for the 
collection, packaging, and burial of radioactive waste, first at Beatty, Nevada, and later at 
Hanford, Washington. 3

' 
4 After decontamination activities were completed, Building 4143 was 

used for ETEC component storage. Figure 2.1.3g is a photograph of reactor core removal taken 
in 1977. 

Information from Interviewees: In 2010 and 2011, a number of former workers were 
interviewed about their experiences at the SSFL. Several remembered the SRE. Excerpts from 
their comments are presented below. 

1 Ureda, B. and Heine, W., Facilities Dismantling Plan .fi1r SRE, Atomics International Report No. FDP-704-990-
003, June 26, 1975, pp. 15-18. 
c Gallegos, A. N., Disposal of Radioactive Waste Systems at Building 653 and Building 143, Rockwell International 
Report No. N704-DWP-990-054, April 7, 1977, p. 3. 
3 Ureda, B. and Heine, W., Facilities Dismantling Plan for SRE, Atomics International Report No. FDP-704-990-
003,June26, 1975,pp.9, 13,17-18. 
4 Rockwell InternationaL Sodium Reactor Experiment Decommissioning Final Report, ESG-DOE-13403, August 
15,1983, . 1-15. 
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• ··The SRE was a 20 megawatt thermal sodium cooled, graphite moderated thennal 
nuclear facility. The plant was built as a "proof of principle" experiment and as a fuel test 
bed. Various fuel combinations and configurations were tested. The experimental fuel 
clements were loaded. the reactor started up and operated to expose the fuel to a pre
determined neutron exposure. The reactor was then shut down, the experimental fuel 
clements were extracted, transported to the fuel wash cell, sprayed \vith water to remove 
residual sodium, transported to the hot cell, disassembled, and examined. The original 
plant design provided for the heat to be removed by an air cooled heat exchanger. SCE 
installed a steam/electric generating plant, about 6.7 megawatt electric, to utilize our 
waste heat. As you can imagine. the SCE operators were not pleased with our 
intermittent operation. Their objective was to generate electricity; our primary objective 
was to evaluate fuel technology ... 1 This former employee worked at the SSFL from 1955. 

• "The SRE reactor was located beneath the floor of the high bay in Building 4143. All of 
the primary reactor cooling systems and part of the secondary cooling systems were also 
located beneath the floor. The reactor and cooling systems were in heavily shielded 
concrete vaults. The reactor vault was designed to be physically inaccessible to personnel 
entry. After decay of sodium-24 during plant outages, entry to the cooling vaults was safe 
and necessary for system maintenance. Storage cells for fuel and moderator clements and 
wash cells for fuel elements were also located below the high bay floor. The high bay 
accommodated two overhead bridge cranes, one of large capacity and the other of lesser 
capacity for auxiliary work. The heavy-duty crane was capable of lifting the concrete 
shield blocks covering the cooling vaults and the reactor loading face shield. It was also 
used to position the heavy lead-shielded fuel and moderator handling machines. These 
were necessary to transport irradiated fuel and moderator elements from the reactor to 
storage. In addition to the high bay, Building 4143 contained the reactor control room, 
electrical equipment rooms, a hot cell, health physics laboratory, and most of the SRE 
staff offices ... SRE personnel were not evacuated from Building 4143 during the melting 
accident or at any other time except for one practice drill. The cost recovery was $1.25 
million 1959 dollars and required 15 months for repairs and modifications. At one point 
during cleanup after the accident, the Group Leader required all SRE personnel including 
supervisors and him to participate for one shift in the physical decontamination of the 
high bay. Most horizontal surfaces were cleaned by mopping. Most vertical surfaces 
were cleaned by swabbing with Kotex® because of its absorbency. Operating and 
maintenance personnel continued the cleanup effort until Health Physics could release the 
high bay for unrestricted access by plant personnel. Health physicists used survey 
patches similar to gun cleaning patches to collect 100 square centimeter swipes of 
surfaces. Radiation counters were used to detennine the amount of radioactive 
contamination collected on each swipe.''2 This former employee worked at the SSFL 
between 1958 and 1968. 

• "I have read accounts of what happened at the SRE. It didn't make any impression on me 
at the time so if I knew about the SRE incident at the time I had since forgotten about it. 
After reading these accounts, I can see why I would have forgotten about it because it 
wasn't really something people that worked there would have thought was unusual. It 

1 Interview No. 206 of former worker conducted by the DOE, September 2010. 
2 Interview No. 300 of former worker conducted by the DOE and EPA on July 16. 2010, p. 3. 
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was an experimental reactor. You opnatc the reactor to find out what is wrong with your 
design. Well they found out one thing that was wrong with their design. The lubricating 
oil for the pump motors leaked into the sodium. This plugged up some of the coolant 
tubes. As a result, the fuel clements overheated and burst. This was a problem because we 
had to go in and fish the fuel elements out. It was a job to get them out and we had to 
develop special tools to do it. But, it was the sort of thing we expected to happen because 
the SRE was not a finished design. We were experimenting and this was one of the 
things we found out we had to change. rm not exactly sure hO\v they fixed the issue with 
the lubricating oil, but it was fixed. Some people arc insistent on calling this a partial 
meltdown, which docs not seem correct to me. To me a partial meltdown would involve 
melting of the coolant tubes themselves so that the whole reactor core would have been 
useless afterward. This certainly did not happen at the SRE. They were able to continue 
running the reactor with the damaged fuel elements. They finally realized something was 
wrong with the reactor and shut it down. I am fam.i1tar with this because I have read all 
the reports about the SRE incident." 1 This fonncr employee worked at the SSFL between 
1955 and 1966. 

• --r am aware of the incident at the SRE that occurred in about 1959, which has been 
mischaracterized in the community. It was a fuel clement f~1ilure, not a meltdown:<' 
This former employee worked at the SSFL between 1952 and 1957. 

• --we did have a partial meltdown in the reactor when I was working there. It wasn't a 
full meltdown, but some of the fuel clements melted. We spent a lot of time looking at 
the core. We corrected the problems and put the reactor back into service."' This fom1er 
employee worked at the SSFL from 1957 until 1999. 

• --rn reference to the SRE accident, radioactive iodine could not have been released. 
Iodine reacts strongly with sodium, so if it were released, it would have bonded with the 
sodium and it would not have gone anywhere. I would believe it if there were some 
noble gases (krypton, xenon, etc.) released in that accident. They would not have 
chemically combined with anything so they would have been sure to escape. If they were 
released, they would have begun decaying immediately. Radioactive isotopes of those 
clements could, after escaping, have decayed to radioactive isotopes of halogens.'"4 This 
fom1er employee worked at other nuclear facilities and visited the SSFL, but did not 
work there. 

• ""I don't think there was a cover-up at the SRE because after the accident I was asked to 
give a talk at the last minute. I asked IJL if I could talk about the accident and usc the 
slides I had been given and he said I could ... It was an annual meeting of East Coast 
utilities. There were 1,500 to 2,000 people in the audience. I talked for over four hours. I 
talked for two hours, then we took a break, and then I answered questions for two more 
hours. I showed all the slides. That"s not what I would call a cover-up. No one was 

1 Interview No.2 of former employee conducted by the EPA only, September 2010. 
2 Interview No. 45 offormer employee conducted by the DOE and EPA, September 2010. 
3 Interview No. 63 offormer worker conducted by the DOE, September 2010. 
4 lnterview No.8 offormer employee conducted by the DOE and EPA, September 2010. 
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trying to hide anything, especially not AI or DOE."' 1 This former employee worked at the 
SSFL hom 1957. 

• "In 1959 I was hired as a trainee operator and mechanic at the SRE, as referred by a 
family friend, who also was my supervisor. I worked there approximately one year, and 
it was during that time there that the fuel element failure occurred. I was on site a few 
hours after it occurred, and was involved in the clean up. When the SRE shut down, that 
reduced the need for personnel, so being low in seniority, I was laid off. 

All my training was on the job. I don't recall any specific training courses or training 
meetings, but I was working towards becoming a certified operator on the reactor, which 
was not accomplished due to the layoff I was quite fortunate in that the person who 
hired me took care to make certain I was involved in safe activities. I don't remember 
any safety meetings, but my coworkers were aware of safety issues and passed along 
those concerns to me. 

I wore cotton coveralls and cotton gloves to work in, and on several occasions had to 
wear a respirator. I wore a film badge, but shortly into the clean up, AI took the film 
badges back. The levels of radiation were high enough that the badges would have 
shown high exposure, resulting in people having to cool off and not get any work done. 
The employees were willing to accept the risk in working in those risky conditions to 
maintain their job, and to hopefully get the SRE back running so that everyone could 
continue working. Safety was a concern, but it was overlooked in this instance. Some 
areas were so hot that it was off the Geiger counter, and those areas were roped off. 

My cleanup activities went from approximately July to November, and I was involved 
with cleaning up various levels of contamination. I remember lying on the floor on 
plastic working on some of the reactor repairs. We used buffing machines on the floor as 
well as sponges and mops, also on the walls, but dete1mined those efforts moved the 
contamination around more than clean it up, so we went to usc Kotexes. Those were 
used to wipe and then discard. All items that were used in the clean up, as well as 
contaminated items, were stored outside in back of the SRE. It was there when I was laid 
off, so I am unaware of how it was eventually disposed. All the office equipment and 
supplies ended up there as well. 

We used chemicals in the cleanup process, such as various cleaning agents purchased at 
the store, acetone, paint thinner, etc. We experimented with TCE to sec if that would be 
effective in the radiation cleanup. There was a lot of TCE on site as it was used to flush 
out the rocket motors after Rocketdyne did testing.,. 2 

This interviewee also provided additional details about specific events that occurred 
during his tenure at the site and, specifically, during the sequence of events that took 
place during the SRE incident. These details are as follows: 

·'On July 13th, the SRE Reactor had a power esscursion about 6:30 pm. The reactor 
started escalating in temperature so fast, it was with in seconds of going critical and 
blowing up. To stop the reactor from going critical they had too release all the cover gas 
from the reactor core very quickly to stop it. The cover gas from the reactor core was 

1 Interview No. 296 of former worker conducted by the DOE, September 2010. 
2 Interview No. 207 offm·mer worker conducted by the EPA, only. September 2010. 
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highly radio active. At the time of the release of the cover gas, the wind was blowing 
toward the San Fernando Valley, and Los Angles, California. 

I came to work on July, 14th on the graveyard shift !2:00am just a few hours after the 
power csscursion (meltdown) had happened. When I arrived at work I found my shift 
supervisor talking with the shift supervisor of the previous shift and his workers. What 
made it different this time was other men standing around in their suits and tics of the 
higher level of supervision, I knew something \vas \vrong: these men were never there at 
this time of the night, or morning. Seeing the looks on the men· s faces and hearing what 
they were talking about and the fear and emotion in their talk, it was not good. 

After standing there listening; they noticed me standing there and put me to work 
masking, or taping up the cracks around the doors and \Vindows that led to the High bay 
area where the reactor was housed to help keep out the radioactive contamination from 
the reactor control room where everyone was standing. While I \Vas taping, I over heard 
them talk about which way the wind \vas blowing and how the wind had blown the 
Radiation over their own personal homes and f~unily. They lived in the San Femando 
Valley. I thought to my self how lucky I was, because I lived in Moorpark, the opposite 
direction. 

Over the next few weeks after the accident they started up and shut down the reactor 
trying to sec what had caused the reactor to over heat and the cause of the nuclear 
accident. They would run the reactor for a short time at a low level watching gauges and 
charts then shut it down and release more cover gas each time they shut it down. This 
cover gas would be released on the graveyard shift when the wind was blowing toward 
the Ocean and V cntura County; this was direction they preferred to release the cover gas 
because of the smaller population. 

In the mean time the High Bay area where the reactor was housed was getting more 
contaminated. At times the contamination got so high it was off the scale of 
measurement. Finally after almost 2 weeks of starting and stopping the reactor, they 
settled on the idea that tetraline had leaked into the Sodium line through the seals on the 
Sodium pump. On the last run of the reactor on July 26th they almost did not get the 
reactor shut down because of the damage to the fuel rods and had to release the cover gas 
once again most likely toward V cntura County, the direction they preferred. The reason I 
know this; one of my duties on my work shift was to check the weather station to see 
which way the wind was blowing before they made a release. I am sure all the other 3 
shifts followed the same rule. 

Once the reactor was shut down, plans were made to inspect the reactor to see what 
damage occurred to the reactor; and sec if it could be repaired. At this time everyone 
wondered how long our job would last with the reactor broken. Remember this was all 
new to everyone; no one had experienced a reactor power excursion. This was a reactor 
operator's worst night mare; to have a power excursion (nuclear accident); No one knew 
where to start. No one had ever cleaned a large contaminated building. Everything we 
did from this time forward was a new experience. We were willing to try what we need 
to do to save our jobs. 

It was decided to clean up as much radioactive contamination that we could in the High 
Bay area that housed the reactor. We started at a door leading into the High Bay area 
trying to clean up the contamination with out much success. The normal ways of 
cleaning did not work for cleaning up radio active contamination. Soap & water and 
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mops, sponges did not work; alL it did was spread it around and make it worse, and 
contaminated all the cleaning equipment, and had to he thrown away out in the trash pile 
out behind the building. They even tried f1oor scrubbers and all it did was contaminate 
them where they had to be thrown out in the trash pile. They finally came up with the 
idea of using feminine sanitary napkins (Kotcx) and chemicals. We used chemicals and 
Kotex to dab and absorb up the contamination small areas at a time. This was a hands 
and knee job, and took time. To keep Ji·01n re-contaminating the area that we cleaned we 
put a number of layers of clear plastic sheeting over those areas. So if the plastic got 
contaminated we could remove it and replace it to save time. 

After a few days and 3 shifts working on the cleanup we finally reached the reactor so we 
could start working on removing the fuel rods to sec what damage had occurred. We 
started on the outside or br side of the reactor where we felt that no damage fuel rods 
would be found. The first fuel rods came out quickly. The closer we got to the fuel rods 
we felt were damaged they become harder to remove. We had to pull and wiggle them to 
break them free. We used the fuel transporter (we called it the coffin) to remove the fuel 
rods. The last 13 fuel rods took a number of days to remove with using 3 shifts (worked 
24-7). We finally got down to the last two fuel rods in the reactor; they \Vcrc the ones 
that got the hottest. They were stuck solid and would not move. So this took a number 
of shifts working on them to try to get them fi-cc. When they finally got one of the fuel 
rods to free up a little on another shift than mine; while pulling on it, it broke off in the 
reactor core. The upper half of the broken fuel rod came up inside the fuel md 
transporter; as it came up the operator saw that it was broken and panicked; wanting to 
stop it; he pushed the wrong button and lifted the lead safety protection shield up off the 
reactor face and exposed the High Bay area, and the complete building with radioactive 
contamination from the reactor core. When he seen what he had done, he panicked again, 
and ran and sounded the alarm for every one to get out of the building. Luckily it was on 
a night shift and not many people in the building. Once they were all outside and 
knowing the lead safety shield was still up and releasing radiation out of the reactor one 
of them volunteered and went back inside to push the button to put the shield down. By 
that time enough radiation had been released from out of the reactor core that it 
contaminated the whole building and they had to block off roads leading to the SRE 
building in about a mile radius. One road was blocked at the Fire station. I was called by 
my shift supervisor not to come into work. I \Vas off work for about 2 weeks before I 
could go back. 

When I returned to work I found all the ofTice furniture, filing cabinets full of records and 
desk draws full of files and personal things in a pile out back of the building in a large 
pile about 15 feet high on top of all the other contaminated trash that had been thrown 
there from previous other clean ups. 

They had brought people in to clean up the office area while I was gone. Also in the pile 
of trash there were about 50 floor scrubbers that were contaminated from cleaning the 
office and control room areas. The ofTice area was never cleaned to a point that it was 
safe to be used again. No one used the office area because of all the contamination that 
was continually in the building; they were still vacant when I left in November 1959. 
Many records were lost during that time, and records were not keep that well from that 
time forward because of the reactor no longer running. All thought was placed on how 
do we save the reactor and get it up and running. 
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All the men that were running experimental tests at the SRE reactor prior to July 26th 
were now in the repair mode, and records were not kept like they had before the nuclear 
accident on July 13th. 

Note: About this time they decided to start draining the reactor core and the sodium lines 
(the main hot loop of Sodium) to make it safer and easier to work on the reactor. They 
pumped the sodium into 55 gal drums. Once they were full they would haul them out to 
the '"Pond" and dump them in the Pond. Then they took a 22 rifle and shot boles in the 
drums so they would catch fire and burn up the radioactive sodium to dispose of it; this 
was done on the graveyard shift. I did take part in it; I was always left behind at the SRE 
reactor building to keep an eye on things there until they returned. I was never out to the 
Pond I did not know where it was at. I would sec them leave in a pick-up truck with two 
55 gal drums sodium in the back. They went up the road in front of the building that went 
up hill. I thought to my self it would be terrible if on of those drums fell off going up the 
hill. On my shift they all stayed on, with no accidents. 

After we got the Sodium level dmvn in th~:~ rcact\•r we were able to sec better, had a better 
view of tl1e last fuel rod. They used th.' TV camera li-OJn the nevver fuel rod transporter; 
it was on the end of a long cord/cable. The TV camera was small enough tel fit down into 
the reactor core in the hole /channel of the first broken oiT fuel rod Also a drop light was 
placed down the same hole. (the one that contaminated the whole building) This 
channel/hole did not have a plug in it. They put two lead blocks over the hole and some 
sand bags. So all they had to do was move them off the hole and place the small drop 
light and the TV camera down the hole. With the Sodium level down they \Vcrc able to 
get the TV camera just above the le\·el of the sodium. Note they had to leave some 
sodium in the core until they removed the last fuel rod. They had to keep the sodium hot 
so it would help in removing the last fuel rod. 

Note: before using the TV camera we used a mirror to look into to look down into the 
reactor core with a droplight. Then we got the idea of using the TV camera. The bad idea 
of using the TV camera it got it highly contaminated. This is why we used a mirror at 
first. This was dangerous looking down into the reactor viewing off the mirror, with an 
open hole in the reactor. That is where the lead blocks came in handy again; where we 
were able to move them oft the hole and put them back on again. After the inspection 
with the mirror, we had to clean up more contamination. This is why we laid a number of 
layers of clear plastic down on the floor so it could be removed quickly and take the 
contaminated plastic outside and dump it in dump pile behind the building. And lay new 
plastic down. It saved a lot of scrubbing. This was my job; and I would get 
contaminated from removing all this plastic .. 

So with the ability to have an open hole I channel in the reactor core; things got 
contaminated once again. With the TV camera and drop light in the hole they were not 
able to seal it up that well. They used the lead blocks the best they could and the 
sandbags on top of them. The sand bags did not keep the radiation in the core as well as 
what they had hoped for. So, all of us men were exposed to radiation directly out of the 
reactor core while we worked around the reactor. It came time to start removing the last 
fuel rod. The TV camera and drop light were removed and the lead blocks were place 
over the hole, with no sandbags; they sit to high for the fuel transporter to go over the top 
of them. Once we got over the top of the reactor and lined up with the last fuel rod to be 
removed and let the lead safety shield down we were ready to remove the last fuel rod. 
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We started pulling the last fuel rod out of the reactor. It was the hardest of all the fuel 
rods to pull out. We spent many shifts trying to remove this fuel rod and about to give up 
when it broke ofT in the reactor like the previous one. This time when it broke off~ the 
upper part got wedged in the reactor core and they were not able to get it to go up, or 
down. There they were stuck on top of the reactor not able to remove this fuel rod. I was 
there at the time; it happened on my shift. They worked on it for most of the shift to try to 
un-stick the broken fuel rod. It was such a problem they decided to lift the lead shield a 
little bit to try to sec under the lead shield to see if they could sec why it was stuck. 
There were three men working on it while I was in the control room watching. With the 
lead shield up about two inches one man laid on the f1oor with flashlight looking under 
neath while another man at the controls tried lifting up and down and wiggling the fuel 
rod transporter back and forth. It looked very dangerous so I got the Polaroid camera that 
was in the control room, and took a picture through the control room window of all three 
of them working on trying to free this fuel rod. Two of them were wearing a gas mask, 
and the one laying on the f1oor was not because it got in his way to see. So he was 
exposed the radioactive contamination coming out of the reactor core with out a gas 
mask. I also took another picture from in the High Bay area where I should not have 
been because of the contamination. I felt I needed to record what was going on and did it 
anyway very quickly. I have those pictures this day, after 50 years. 

They did finally get the fuel rod out of the reactor after some time and a lot of exposure 
of radiation to them selves. It also re-contaminated the High Bay area once again and it 
had to be cleaned up. This was my job cleaning up radioactive contamination, and was 
exposed to a lot of it; and exposed to a lot of chemicals in cleaning it up. 

Now they had the last broken upper part of the fuel rod out of the reactor, leaving the 
bottom half in the reactor core. There we were with the bottom half of two broken fuel 
rods left in the reactor core. These two broken fuel rod ends still needed to be removed. 
At this time we were in a predicament; we had both fuel rod transpo1iers, with broken 
fuel rods stuck in them and they could no longer be used. They tried to remove the 
broken fuel rods from the fuel rod transpo1iers without success, and were exposed to 
more radiation trying to dislodge them. 

Note: the reason we were able to be exposed to so much radiation is that our film badges 
were taken away from us and put into the safe. This is why our dose count on all of us 
employees was very low; for this reason I am speaking up for me, and all the other 
employees I worked with. The dose count that Atomics International has for all of us is 
incorrect; because we were not wearing film badges (after July 26th) through the 
dangerous times I have described. 

They now had to come up with an idea how to remove the two broken and stuck fuel rod 
ends that was left in the reactor core. These two fuel rod holes I channels had two lead 
blocks laid over them to keep the radiation from coming out of the reactor core. They 
were not able to plug them properly because of the broken fuel rods stuck in the fuel rod 
transporter. This came in handy once they decided to try removing the broken fuel rod 
ends still in the reactor. With removing the lead blocks they could look down into the 
reactor with a TV camera that was taken off the newer fuel rod transporter. It had a long 
cord on it and the camera was small enough to fit down in the fuel rod hole /channel. 
They were able to put a small drop light down the other hole/channel by removing the 
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lead blocks too. So there we were two open holes in the reactor looking down into the 
reactor core. 

Note: before the TV camera was used they took a mirror off the bathroom wall and usc it 
to look down into the reactor core and found that it did not work that well; and got the 
idea of using the TV camera. 

After inspecting the two broken fuel rods; they came up \Vith the idea of making a tool 
from a pair of vice grips to reach down into the reactor core to grab a hold of the broken 
fuel rod. Once they got a hold of it they used a cherry picker, (small cmne) to pull it out. 
It took some time to do this; between getting a hold of the broken fuel rod with the tool 
they made. and working the stuck fi.1el rod loose. This exposed the workers again with 
radioactive contamination from out of the core of the reactor. plus re-contaminating The 
High Bay area again. It took a number of shifts and days, to be able to free and remove 
both of the stuck fuel rod ends in the reactor core. This was one of the must dangerous 
jobs we did repairing the reactor. There was a lot expos me to radiation coming out of the 
reactor core while the two broken fuel rods were being removed. 

Once the broken fuel rods were free they left them l,),)Se in the reactor cure until they 
could figure out what they were going to do with them, \vhen they pulled them out. They 
came up with the idea to bring in a lead lined cask with a fork lift to put them in. So the 
men practiced for a number of days on how they wm:ld go about getting them out of the 
reactor core and into the lead lined cask. 

Note: I watch them practice with large metal tongs tha: they would use to pick up the 
radiated fuel rod end once they got it out of the reactor core onto the floor. They practiced 
with a piece of pipe about the size of the fuel rod. It \Vas my job to time them as they 
practiced. 

I was there when they pulled the first broken fuel rod ei1d out. I watched them from the 
control room. They took the Chen-y picker as planed and lifted it out onto the floor and 
grabbed the large metal tongs, one at each end and tossed it into the cask and shut the lid 
in record time. This is one more time where the men \VL:re exposed to a large amounts of 
radiation handling this hot fuel rod end. It also contaminated the High Bay area one more 
time and needed to be cleaned up. 

Note: While the men were using this cherry picker to pull the stuck fuel rod ends the 
company started building the large equipment you can see in the 1959 SRE Training film 
that was used to remove all the small pieces of fuel rod out of the bottom the reactor core. 
While this equipment was being built; we had to use improper tools in removing these 
stuck fuel rods and getting exposed to a lot of radiation in doing it. 

Now it comes time to remove the second broken fuel rod end out of the reactor core; this 
was done by another crew; I was not there at the time. I was there on the next shift. 
These men did the same thing as we did in removing the broken fuel rod end, but they 
accidentally dropped theirs on the floor and it broke into pieces and made it difficult to 
pick up; to put it in the lead lined cask. So it took them longer with more exposure time 
of radiation; they never did get it all cleaned up. I was on the next shift to come in and I 
helped in finish cleaning up the small pieces and put them in the cask. So I and another 
man were exposed to the contamination that was left behind. We also had to remove the 
plastic sheeting on the floor that was contaminated and put down new plastic sheeting. 
The plastic sheeting was thrown out into the trash pile. 
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Note: We had plastic sheeting on the floor in the High Bay area so we could clean up 
contamination easier than all the scrubbing. We had a number of layers down and we 
would put more layers down when they were removed. All this plastic sheeting was 
thrown out in the back of the build in the contaminated trash pile that was about 15 feet 
high and about 75 to I 00 feet long and 25 fectdeep. This is the same trash pile all the 
office furniture and filing cabinets were in. It was a big mess. 

After all the removal of all the fuel rods in the reactor, and a lot of radiation exposure. It 
was now decided that all the small broken pieces of fuel rod no\v needed to be removed 
from the bottom of the reactor core. The new equipment that they had been building 
would be used to help remove those broken pieces. 

Now they had to finish draining the rest of the sodium out of the reactor core and the 
main loop so they could see all the small fuel rod pieces in the bottom of the reactor. 
They brought in a pump truck to finish draining the last of the sodium out of the reactor 
core and main loop to speed things up. It took to long to pump it into 55 gal drums and 
hauling it out to the Pond. While the sodium was being drained. We cleaned up the High 
Bay area and tools were made to look down inside the reactor. They made a scope that 
would attach to the top of the reactor and go down inside of the reactor for inspection. 
(These scopes arc seen in the Training film being used) 

While they were finishing up this new equipment, we still had to use crude equipment to 
gather up the small pieces of fuel rod into piles in the bottom of the reactor core. They 
made grappling hooks, and other types of tools out of vice grip's, to reach down into the 
reactor core through the two open holes in the reactor to reach the small pieces and place 
them into piles in the bottom of the reactor core. This was done by making a scope to see 
down into the reactor core, and also using a TV camera. They had to put a drop light also 
down into the reactor core to light it up to see what they were doing. With a drop light 
down into the reactor through a fuel rod hole/channel and installing the grappling hooks 
and scope to see with; this give the men more exposure to radio active contamination 
from out of the reactor core. The men were on top of the reactor for long periods of time 
while gathering up all the small pieces, and being exposed to radio active contamination. 

Note: you can learn about this by watching the 1959 SRE Reactor Training Film, that was 
made showing the tools they used and scope to gather up the broken pieces in the bottom 
of the reactor core. When they first came up with the Idea before making the film; 
experimentation was used to figure out how to make the tools and try them out. While 
doing this the men were exposed to more radiation from the reactor core while they 
worked through the two open holes in the reactor. This period of time is not shown the 
training film, and not recorded. 

Finally the reactor core was fully drained of sodium and small pieces of fuel rod parts 
were gathered up in piles in the reactor core. They decided to see if they could remove 
the broken sodium pump that had caused the reactor to have a power excursion, or 
meltdown. It was not an easy job to do. With it pumping sodium any residue of sodium 
left in the pump, or piping could catch fire, or could have an explosion. Then you have 
the radiation that would come from the reactor core, piping and the broken pump. 

The pump was down in the floor, under a grading that could be removed. They devised a 
tent over the area where the pump was by using scaffolding and wrapping it with clear 
plastic sheeting to make the tent. Then they put a cover gas in the tent to remove all the 
air so the sodium would not catch fire, or explode. They had one of the men go down in 

40 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technicall\1emorandum: Area IV, Subarea IISA-6 October 2012 

the hole to unbolt and remove the sodium pump. With the gas in the hole the man wore 
an oxygen mask so he could breath. This hole was a very contaminated area with 
radiation and asbestoses, because it had not been cleaned. It would have been very 
difficult area to clean because of the piping in the hole. So the man was exposed to more 
radioactive contamination and asbestoses. The pump was only about 3 feet from the 
reactor core. 

Note: When the sodium pump was removed this was on my work shift. I was there 
helping and was exposed the radioactive contamination along with the other men. 

When the man got the pump unbolted and came out of the tented area it allowed air to get 
into the tented area and caused an explosion and fire. The man just got out of the tented 
area about a foot or two and it exploded: we other men were about 6 to 10 feet away. We 
thought we were dead when it happened, but we were lucky and did not get hurt some 
how. The man that stepped out of the tent his cover-alls were singed but was ok. We had 
a big fire lor a short time and it settled down. This fire \Vas about 3 feet from the reactor 
core. About the time it had settled dO\vn a fireman came running through the door into 
the high bay area with a fire extinguisher in his hand to help put out the fire. We yelled 
at him to get out because the high levels of radioactive contamination. He also had the 
wrong fire extinguisher; it was water filled. If he would have used it on the fire he could 
have blown up the building. Water and Sodium you do not mix, the two together it will 
cause an explosion. Luckily the fire did burn out. 

Note: we all had to take a shower that night before we went home to remove the 
radioactive contamination that had gotten all over us from the explosion. Luckily I had 
some extra cloths to wear home I keep in a locker. 

Note: we were not wearing any type of breathing mask, and our lungs were exposed to all 
that radioactive contamination. Plus all the asbestoses that blew out of that hole. 

The next day or two \Ve worked on inst;:lling the new pump. They brought in a film crew 
to start taking pictures of us. They could only stay tor a short time and would have to 
leave because of the radiation. They took a picture of me working on the new pump 
putting a coat of scaler over the asbestoses that had been placed over the new pump and 
piping that went into the reactor core. The sealer was to help the asbestos from flaking 
off. 

Now comes the time they start bringing in the big new equipment that they had been 
working on to remove the small pieces in the bottom of the reactor core. They first 
brought in a large spoke wheel looking thing that would attach to the top cover of the 
reactor, so they could lift it enough to rotate the top cover of the reactor. To do this they 
had to cut, break the seal all around the top cover that prevented the radiation from 
coming out of the reactor core. They had to cut this seal while lifting up on the top cover 
face of the reactor, with a large overhead crane. It was difficult to do with the top cover 
weighing over 60 tons. Once the seal was cut and broken, we started rotating the top 
cover. It took about 12 men to rotate the top cover with two come-a-longs and the other 
men pushing. In the mean time while these men along with me were getting exposed 
again with radiation on of the reactor core with the broken seal allowing it to escape. The 
top cover had to be raised about a two inch's so we could turn it. A 60 ton top cover was 
not easy to turn; it took a while to break the seal and get it to turn. 
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Note: you can see all this in the 1959 SRE Reactor Training Film; a group of men all 
around a large spooked wheel pushing. I am there with them. I was helping on the 
come-a long with another man helping. This was dangerous with the exposure of 
radioactive contamination coming out of the broken seal around the reactor top cover. 
This is where everyone helping had their feet right over this broken seal. 

The reason for rotating the top cover was to align the large plug in the top cover with the 
pile of small broken pieces in the bottom of the reactor core. Once it was aligned where 
they wanted it, they removed the large spoke \vheel and brought in the other large 
equipment they had built to remove the small broken pieces in the bottom of the reactor 
core; this equipment was very large. Once they got the new equipment attached to the 
top of the reactor cover they started removing the small pieces from the reactor core. 

Note: this can be seen in the 1959 SRE Reactor training film. I was there in the film 
helping on removing the small pieces. The equipment worked quite well and safe to usc. 

Once all the small pieces \VCre removed from the reactor core; this was about the last 
week of October, or the first week of November 1959. Now it was the matter of putting 
the reactor back together and cleaning up all the radioactive contamination. Fill the 
reactor core with new sodium and install new fuel rods back into the reactor. To do this 
they would have to remove the broken fuel rods in the fuel transporters or have to bring 
in new ones. At this time they were not sure what they would do next. They had been 
through a lot in dismantling the reactor over the past 4 months, with large expenses in 
building new equipment and manpower; and the reactor was still not up and running. 
They had done the impossible, with more to go to get it up and running. 

My last day working for Atomics International was November 9th 1959.'' This fom1er 
employee worked at the SSFL between 1959 and 1960. 

• --when the SRE was finally shut down, they ripped all the instrumentation out and got rid 
of a lot of stuff. In 1975, they found some residual sodium in the reactor vessel. They 
asked me to go over to the SRE and figure out where and how to hook up the existing 
thermocouples and heaters ... I became the lead man on that project and worked on 
dismantlement of the SRE. We needed to heat up the reactor vessel to melt the sodium to 
a liquid so it could be removed. Because they had ripped the old instrumentation out of 
the control room, I had to go find and install the instruments and figure out the electrical 
wiring for heating elements located on the outside of the reactor vessel. .. Once this was 
clone we could heat the vessel to 230 degrees Fahrenheit ("F) to melt the sodium. Just to 
be clear, we did not run the reactor. We just reconnected the heating clements on the 
outside of the reactor vessel to heat the sodium to its melting point so we could remove it. 
Before we could even get to the reactor vessel though, we had to dig out the dirt around it 
because the reactor was buried in the ground. We removed the 4-foot thick magnetite 
concrete, which was a concrete with steel shavings in it that surrounded the reactor 
vessel. When I was working on SRE dismantlement, I also had to deal with the .. clip-leg 
tube.'' The "clip-leg tube'' was a tube that went clown 20 or 30 feet into the ground. It was 
located in a separate pipe gallery beside the reactor vessel. We found radiation at the 
bottom of that hole and it gave me terrible fits getting that cleaned up. I worked on the 
dismantling the SRE from 1975 to 1980 ... 0riginally, we were supposed to save the SRE 
building. It was going to be used as a building for the Saturn rocket. There were three 
areas where water would pool at the bottom of the SRE when we were dismantling it and 
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we had to put pumps in those pools to take the water to the SRE pond. We had alarms go 
off when the pond got too fi.tll.'' 1 This former employee worked at the SSFL between 
1957and 1989. 

• .. When I worked at the SRE, we took the facility apart. I was there for I Y2 or 2 years, 
working 30 feet below ground surface and using a jackhammer. We would take a 
radiation reading and when we found contamination, we would dig it up, box it up in 
special lined boxes, and they would ship it away. I do not know where it was shipped to, 
but everything went off-site. I think it went to Beatty. Ne\ada. I do not know where it 
was stored on-site before it was shipped away."2 This fonncr employee worked at the 
SSFL between 1976 and 1982. 

• .. Back to the SRE building. The testing verified to our complete satisfaction and to those 
overseeing the project that we had met all requirements f(Jr unrestricted use of the 
building. We began to refurbish the building for the test program. One day while driving 
from the DeSoto facility, the Program Manager and I noticed road construction at the 
northwest corner of Topanga Canyon Boulevard and Plummer Street, where the hill that 
used to be there was being carved up. We talked with the construction supervisor there 
and asked where they were transpo1iing the dirt to, and lo and behold it was a long way 
away. It was mutually beneficial for them to bring that dirt up to the SRE to usc as fill in 
the basement that had already been excavated. We wouldn · t let them clump any rocks 
larger than 10 inches in diameter, so they broke them up rather than take the dirt back 
clown the hill. The quality engineer rejected 3 or 4 of the loads because they had rocks in 
them that were too big. Then the Fast Flux Test Facility program was cancelled and 
funding for the steam generator program was terminated."' This fonner employee did 
not state when he worked at the SSFL. 

Radiological Incident Reports: There have been several incidents associated with Building 
4143 that could have resulted in a release to the environment. The following table provides 
infonnation presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

Building 4143 Incident Report Summary 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 

A0374 6/13/195l\ SRE HIGH BAY EMPLOYEE DID NOT WEAR 
PRESCRIBED RESPIRATORY 
PROTECTION. 

A047l\ 2/6/1959 SRE HIGH BAY MFP TWO EMPLOYEES HANDLED 
CONTAMINATED EQUIPMENT 
WITH OUT PROPER USE OF 
PROTECTIVE GLOVES. 

A0315 6/4/1959- WASH CELL MFP EXPLOSION BLEW FUEL 
6/5/1959 ELEMENT UNDERGOING 

SODIUM CLEANING OUT OF 
THE WASH CELL. 

1 Interview No. 254 of former employee conducted by the DOE and EPA, September 2010. 
2 Interview No. 78 for former employee conducted by the DOE and EPA. September 20 I 0. 
3 Interview No. 30 of former employee conducted by the DOE and EPA. September 2010. 
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Building 4143 Incident Report Summary (continued) 

- -
Incident Date of Location of 

File Name Incident Incident 
A0274 7/12/1959- REACTOR CORE 
(MAJOR 5/21 1 1960 
INCIDENT) 
A0351 9 110/1959 RA STORAGE 

A0390 11/2 I; I 959 SRIIIIGII BAY 

A054R I 217 !1959 SRE IIICil I BAY 

A0391 12/1 S/J 959 SRE HOT CELl 

A0510 4/11 II 960 SRE HIGH BAY 

A0394 5/15/1960 SRE HIGH BAY 

A0393 5/25/1960 SRE HIGH BAY 

A0460 6/2/1960 SRE HIGH BAY 
Incident 
report 
ITIISSing 
A0005 6/9/1960 SRE HIGH BAY 

/\0442 717/1960 SRE HIGH BAY 

A0305 12/1 5/I 960 TENT 

A0435 5/17/1961 SRE HIGH BAY 

A0515 I 114/1961 SRE HIGH BAY 

Isotopes 

MFP 

MFP 

MFP 

MFP 

MFI' 

MFP 

MFP 

MFP 

MFP 

MFP 

Cs/Sr 

MFP 

MFP 
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Description of Incident 

SRE FUEL ELEME0!T DAMAGL 

l:MPLOYEES ENTFRI D 
CONTROLLED AREA 
WITHOUT Al'PROPRIATI 
AliTIIORJTY. 
EMPLOYEE CO:\TAMINTATLD 
DURING MODIIICAI ION OF 
SRE CORE RECOVFRY TOOL. 
EMPLOYEE ENTERI!) 
CONTROLLED AREA WITH 
0\JT PRESCRIBED 
PROTECTIVE CLOTHING. 
EMPLOYEE ENTERFD 
COT\TROLLED AREA WIO 
REQUIRED HOOD A:\D 
EXITED W/0 A SURVIY. 
LEAKAGE AROUND VIEWING 
GLASS CAUSED 
CONTAMINATION OF 
EMPI.OYEE. 

SRE SODIUM FIRE IN THE 
HIGHBAY. 
EMPLOYEE CONTAMINATED 
BY CORE COVER GAS 
EXCAPING DURING 
CORESCOPE REMOVAL. 
MAN SLIGHTLY INJURED AND 
CONTAMINATED WHILE 
WORKING ON SRE FUEL 
COFFIN. 
CORE COVER GAS LEAK 
CONT AM INA TED EMPLOYEES. 

REACTOR COVER GAS 
ESC APED CONTAMINATING 
EMPLOYEE. 
IMPROPERLY SEALED 
RESPIRATOR CAUSED HIGH 
INTERNAL AND EXTERNAL 
CONT AM INA TION. 
PROTECTIVE BOOT LEAKED 
CONTAMINATING SHOES. 
EMPLOYEE EXPOSED TO 
AIRBORNE ACTIVITY WHILE 
REMOVING SAMPLES IN HIGH 
BAY. 
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Building 4143 Incident Report Summary (continued) 

Incident Date of 
File Name Incident 

A0472 12/23/1961 

A0534 2/(J/1962 

A0015 4/4/19(,2 

A0373 6/!3/1962 
Incident 
report 
missin)! 

A0404 7/3011962 

A0379 10/20/1962 

A0030 3/19/1964 

A0409 6/1311964 

A0493 6/17/1964 

A0380 6/21/1964 

A0382 9/18/1964 

A0545 1211/1964 

A0371 12118/1964 

Location of Isotopes 
Incident 

SRE IIIGII BAY MFP 

SRE HP OFFICE MFP 

SRE li!GH BAY MFP 

SRE HIGH BAY MFP 

SRE WEST PAD Sbl24 

SRE WEST PAD 

SRE & SURF ACT MFP 
DRAINAGE 
SRE FHM PIT MFP 

SRE FHM PIT MFP 

SRE HIGH BAY MFP 

POOR MAN'S CELL 

SRE HIGH BAY 

SRE HIGH BAY 

MFP 

45 
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Description of Incident 

CONTROLLED AREA ENTERLD 
\V/0 PROPER i\UTHORITY. 
PROT! CTION i\ND 
PROCEDURE. 
UNAUTHORIZED EMPLOY!+ 
USED HIALTI! PHYSICS 
LQUIP\1ENT \VllH Fi\UI TY 
RESt;LTs. 
AIRBORN!: ACTIVITY J); SRI 
I!IGI!BAY. 
OPERATOR U\GULFED 1"1 
FIRE DURING TRANSFER 01 
CORE I lEA TERS. 

SRI SOURCE TRA1\SFER 
OPERATION CAliSED 
EMPLOYEE EXPOSl!RL ABOVL 
GLIDFLlNES. 
THREE EMPLOYEES Sl/.1 
REDUCING SRE CORE 
IlEA TERS BECAME 
CON lAMINATED. 
R/A LIQUID PUMPED ONTO 
GROUND AS CLEAN. 
AIRBORNE ACTIVITY IN FUEL 
HANDLI:\IG MACHINE PIT 
CONTAMINATED EMPLOYH:S. 

HIGH AIRBORNE ACTIVITY IN 
FUEL IIANDLI'\'G MACHINE 
SERVICE PIT CONTAMINATED 
T\VO EMPLOYEES. 

EMPLOYEES AND AREA 
CONTAMINATED FROM 
IMPROPER DOFFING. 
WORK IN THE POOR MAN'S 
HOT CELL CAUSED AIRBORNE 
EXPOSURE TO EMPLOYEES. 
GAMMA SURVEY OF 
CONTROL ROD THIMBLE 
CONTAMINATED PROBE AND 
SURVEYOR. 

SIZE REDUCTION OF 
REACTOR COMPONETS 
CAUSED EXPOSURE AND 
CONTAMINATION OF 
EMPLOYEES. 
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Building 4143 Incident Report Summary (continued) 

- --~ 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 

A0296 1114/1965 SRE HIG!I BAY MOVEMENT OF 
TEMPERATURE PROBE 
CALSED EXPOSURE IN 
EXCESS OF GUIDELINES. 

A03f\(, 2/20/1965 SRE HIGH 13A Y CORE LIGI IT REPLACEMENT 
CONTAMINATED EMPLOYEES 
WHEN R/A GAS WAS 
RELEASED. 

A0416 2/27/1965 SRE HIGH BAY MFP SERVICING MODFRATOR 
CASK RESULTED IN 
EMPLOYEE CONTAMINATION. 

A0444 4/24/1965 SRE HIGH BAY MFP Uv!PLOYEE DRILLED 
THROUGH FINGER DURING 
OPERATION IN SRE HIGHBA Y. 

A0445 5/2211965 NA PIPE GALLI R Y MFP EMPLOYEE LACERATED 
TIIUMB DURING OPERATION 
IN SRE HIGHBAY. 

A0041 R/19/1966 TAB EXPOSURE MFP PERSONNEL EXPOSED TO 
FACILITY PRIMARY SODIUM IN TAB 

EXPOSURE FACILITY. 
A0321 12/R/196 7 MAINTENANCE MFP R/A WATER DISCOVI'RED IN 

CELL R" PIPES THAT PENETRATED 
MAINTENANCE CELL FLOOR. 

A02R9 I 0/23/1976 SRE HIGH BAY MFP CORE GAS ESCAPED DURING 
REMOVAL OF INSTRUMENT 
THIMBLE. 

A0059 R/111977 SRE HIGH BAY THE BOTTOM OF A COLD 
TRAP FELL OFF DURING 
MOVEMENT 
CONTAMINATING FLOOR. 

A0414 8/10/1977 SRE- WATER PIT MFP&CP REACTOR VESSEL SEGMENTS 
STORAGE PIT LEAKED WATER 
TO THE SOIL. 

A045R 9/23/1977 SRE HIGH BAY MFP EMPLOYEE EXPOSED TO 
A06R3 AIRBORNE ACTIVITY DURING 

D&D OPERATION. 
A057R 6/24/1978 SRE EMPLOYEE INJURED WHEN 

HE TRIPPED ON CULVERT. 
*Isotopes arc \\Tllten as they arc presented m the mcJdcnt database. I he research team hcllc\cs that MI·P 1s an acronym lor lllL\ed IJSsJon 
products and ACP stand for activation products. 

• On June 13, 1958, three employees failed to wear the respirators recommended and 
supplied by the health physicist while working beneath the fuel handling coffin. The 
incident report notes that compliance with health physics recommendations is expected. 
No other information about the incident is provided (Incident Report A0374). 1 

• On February 6, 1959, two AI personnel handled contaminated equipment without the 
proper use of protective gloves. The men were replacing a television camera that had 
been used on the reactor loading face with a movie camera. After handling the television 

1 Fisher, W.L., Internal Letter, re: Non-Compliance with Health Physics Recommendation, June I 6, 1951\. 
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camera and its component parts, the television camera was removed. One man asked for 
the SRE Polaroid camera to take a picture of the camera setup. He received the Polaroid 
camera with contaminated gloves and when he was not able to make the camera 
adjustments he wanted, he removed the gloves by placing the fingers of the gloves 
between his teeth and \Vithdrawing his hands. After continuing to have difficulty, both 
men handled the camera, one with gloves on and one without gloves. The picture was 
taken and the camera W<!S retumed to the SRE operations department. Both men then 
handled the movie camera and mounted it on the old television camera brackets. Again, 
one man had g]')ved hands and the other did not. The men then walked off the potentially 
contamin<lkd plastic sheeting on the floor before removing their shoe covers. Smears of 
the plastic sheeting slwwcd Jess than 30 dpm beta-gamma and smears of the television 
camera ranged from 1 to 200 dpm beta-gamma_ The Polaroid camera and movie camera 
were not si_:mific;mtly contaminated. When questioned, the men stated they had used the 
hand and fuot counter before leaving the building. No personnel contamination was 
f(1und. One of th•? m:.:n was found to be new and had little knowlcdL;e of the hazards of 
radiation contmniilati·.'ll (Incident Rcpcrt A0478). 1 ~ 

• On Jur:c 4. I 1)59, a fl:d element (R-56) wa:-, removed from the SRE reactor core for 
transport u Wash Celi B for sodim:1 cleaning. The operator noted that the fuel clement 
appeared "'quite dirty." /\.fter cooling. the open! tor felt the fuel rod "'appeared better, 
hovvevcr, a dark material was noted n:::ar the upper part of the hanger rod, ncar the lower 
end of the hanger rod. at [the] top of [the] fuel cluster and at the lower extremity of the 
fuel cluster." The (~ark material was not definitively identified in the incident report; 
hO\vever. it is implied to be the hydrocarbon coolant and lubricant tctralin or one of its 
decomposition products. 

The fuel element was lowered into Wash Cell B by the transfer cask. A vacuum was 
started on the cell and wash water was pumped into the cell. When the vacuum was 
decreased to about 2 inches of mercury, the vent valve v.:as opened. Some "pops'' were 
heard. but that was typical of the sodium-water reaction that occurred in the cleaning 
process. At approximately 6:55 a.m., an abnormal rise in pressure occurred leading to an 
explosion. which blew the fuel element shield plug and hanger rod out of the wash cell 
and onto the reactor room floor. The fuel element cluster itself remained in the wash cell. 
Flames and smoke erupted from the wash cell, the radiation air monitor sounded, and the 
building vvas evacuated. 

A survey reading taken through a buckled door measured 125 mrad/h approximately 10 
feet from the hanger rod. Absolute filter banks on the SRE building roof were surveyed. 
Results were 250 mrad/h for the west filter bank and 150 mrad/h for the east filter bank. 
Personnel entered the high bay to collect samples. Liquid material, presumed to be 
sodium hydroxide, found on the floor measured 2.5 rad/h at 6 inches. The hanger rod 
measured 5 rad/h at 6 inches and the core plug measured 2.5 rad/h at 6 inches. The SRE 
control room, mezzanine area, and health physics office were surveyed, but only minor 
contamination was detected and these areas were quickly decontaminated. A high 
volume air sample was taken in the high bay near the wash cells at 2:00p.m. and airbome 
activity was found to be 3 x 1 o·9 f.-I.Ci/cm3 beta-gamma. 

1 Young, C. L., Atomics International Internal Letter, re: Potential Contamination o(Personnc!, February 19, 1959. 
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On June 5, 1959, the core plug and hanger rod were placed into a moderator can storage 
well. Measurements taken at that time found the core plug to be 1 rad/h at 6 inches, the 
hanger rod to be 2.5 rad/h at 6 inches, and the lid of the moderator can to be 30 mrcm/h at 
the surf~1ce. A high volume air sample was taken at II :25 a.m. and results showed 
airborne activity to be 2 X I cr') ~tCi/cm 3 beta-gamma. Decontamination and re-surveying 
of the high bay began. 

An investigation board noted the most probable cause of the incident was a hydrogen
oxygen reaction. Oxygen from the wash cell vent pipe combined with hydrogen resulting 
from the sodium-water reaction that occurs in the cleaning process to create the pressure 
build-up and explosion. Additionally, a new wash cell procedure had just been put into 
place, and the .. hold down"' clips used to keep the fuel clement components in place in the 
event of a pressure surge were not installed. Other areas for improvement were also 
noted in the incident report. 

A smear survey of the high bay area found results ranging 1J·om 1, 700 dpm beta-gamma 
near the center of the high bay to 214,000 dpm beta-gamma at the north end of the 
building ncar the wash cells. A smear survey of equipment in the high bay found 
contamination ranging from 719 dpm beta-gamma on an equipment panel to 469)06 
dpm beta-gamma on the transfer cask vent hose. A 1961 AI report titled SRI:· Fuel 
Element Damage: Final Report. N/IA-SR-4488, states that the maximum contamination 
level detected as a result of the incident was 700,000 dpm/1 00 cm2 taken 24 hours after 
the incident and found on the fuel handling cask located 25 feet from Wash Cell B. An 
environmental survey of the area surrounding the SRE showed results ranging from 0.03 
mrad/h northwest of the building to 0.20 rnrad/h at the southwest comer of the SRE 
perimeter. Nonnal background for the survey meter was between 0.03 and 0.05 mrad/h. 
Soil samples collected on June 5 ranged from 9.36 x 10·6 11Ci/g outside the Santa Susana 
Field Lab boundary line to 1.65 x 1 o·5 11Ci/g inside the SRE perimeter fence. The June 5 
soils samples were comparable to samples taken two months carlier. 1

• 
2
• 

3 

July 12, 1959 Major Incident 
• On July 12, 1959, power run 14 of the SRE began, which resulted in the melting of 13 

fuel elements. However, circumstances involved in the July 12, 1959 incident extended 
over the entire period of time from November 29, 1958 to July 26, 1959. AI reports 
describe the following sequence of events related to power runs 8 through 14 at the SRE 
(Incident Report A0274): 

o Run 8 began on November 29, 1958 after a shutdown of two months in which 
considerable repairs and modifications were made to the primary sodium system. 
During this work, the primary sodium was pumped back and forth several times 
between the primary loop and the primary fill tank, which was known to contain a 
large amount of sodium oxide. A substantial amount of oxide was thus 

11 Investigating Board, Atomics International Internal Letter, re: SRE Wash Cell incident of.June 4, 1959, June 19, 
1959. 
'Borg, G., Wash Celllneident at the Sodium Reactor Experiment, AI Memo 5155, Atomics International, April 6, 
1960. 
3 Ashley, R. L., Seeley, R. J., Fillmore, F. L., Hallett, W. J., Hayward, Jr., B. R., and Jarrett, A. A., SRE Fuel 
Element Damage. Final Report, NAA-SR-4488 (suppl.), Atomics Intemational, 1961. 
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introduced into the primary sodium. At the beginning of run 8, an unusually large 
spread in the fuel channel exit temperature was detected and attributed to the high 
oxide content of the sodium. The reactor was shut dov,;n to reduce the oxide in 
the sodium by cold trapping. On December 12, 1958, two fuel clements that were 
excessively hot and had black foreign material on them were removed and 
washed. Washing the fuel elements proved to be the most successful to reduce 
the temperature spread. Reactor operations continued intermittently. Some 
improvement in fuel channel exit temperature spread was found in running the 
reactor at elevated tcmpcrahircs as well as by jiggling the fuel element one inch or 
less. On December 23, 1959 the reactor vvas shut dovm to inspect the fuel 
elements. Fifteen fuel elements were washed and additional cold trapping was 
done to reduce exit temperature spreads. The reactor vvas started again and the 
spread in the fuel channel exit temperatures continued to improve until the end of 
run 8 on January 29, 1959. During the shutdowr:, the sodium was cold trapped to 
less than 5 parts per million of oxygen content. No reactivity anomalies were 
observed during the run, but a cover gas sample indicated that the hydrocarbon 
coolant and lubricant tetralin had entered the primary sodium. 1 The presence of 
tetralin indicates that the system was not functioning properly. 

o Run 9 began on February 14, 1959, but continued difficulties with the fuel 
channel exit temperatures forced a shutdown four days later to wash fuel clements 
and do further cold trapping. Reactor operations resumed and the temperature 
spread improved. Reactivity incre<~scd 1;'2 p..::rcent during this run. Two reactor 
scrams (automatic dropping of control rods into reactor core to shut down reactor) 
occurred because of an excessive temperature drop across a moderator can and 
several other scrams occurred because of pmver line transients. Run 9 ended 
February 26, 1959. A fuel element was removed for routine examination in the 
SRE hot cell and was found to have a thin black deposit. The element was 
washed and placed back in the reactor. 1 

o Run I 0 lasted from March 6 to March 7. 1959. This run was conducted as a 
temperature test on a uranium oxide fuel element. No unusual circumstances 
were noted. A thimble was replaced at the end of the run. Later examination 
showed that a loss in reactivity of):; percent occurred at the stmi of run 11. 1 

o Run 11 began on March 16, 1959. Difficulties with the fuel channel exit 
temperatures were still being experienced, but the reactor continued to operate up 
to 20 megawatts (MW). On March 27, 1959. several reactor scrams occurred 
caused by fluctuations in the main primary sodium flow due to helium leaking 
into the primary sodium. The reactor returned to power and ran at 19 to 20 MW 
until the run ended on April 6, 1959. An increase in reactivity of 1 percent 
occurred during the run. A reduction in fuel channel exit temperatures was noted. 
Twenty-one fuel elements were examined by television camera in the fuel 
handling cask and found to be in good condition. Ten days after the run, the 
radiation level in the main gallery was higher than expected. This was not 
surprising because it was realized that some fission product contamination had 

1 Ashley. R. L., Beeley. R. J.. Fillmore. F. L., Hallett, W. L Hayward, Jr.. B. R .. and Jarrett. A. A .. SRE Fuel 
Element Damage: An Interim Report, NAA-SR-4488, Atomics Intemational, November 15, 1959. 
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occurred in the primary sodium. i\ filter was installed in the primary system, 
which collected considerable carbon-containin~ (decomposed hydrocarbon 
coolant and lubricant tetralin) matcrial. 1 ~ 

o Run 12 lasted from May 14 to May 24, 1959. The reactor performed normally 
during this entire period. A fuel element was examined after shutdown and there 
was no measureablc change in fuel dimensions. 1 

o Run 13 lasted from May 27 to June 3, 1959. Prior to run 13, the core gas 
radioactivity was found to be 1.7 x 10 3 ~tCi/cm 3 . It was assumed to be Xe-133 
and considered nonnal. Xe activity had been observed after reactor operations for 
many months and was attributed to small pin hole leaks in the cladding of a few 
elements or to uranium contamination from the outside of new fuel elements. The 
filters were designed to remove particulates from the air; they did not stop noble 
gases from being released from the reactor building. With the exception of a 
scram caused by abnom1al sodium flow rate, run 13 proceeded smoothly until 
May 30, 1959. At this time, several abnormalities in temperature measurements 
occurred. By June 2, 1959, it was clear that something occurred to impair the heat 
transfer characteristic of the reactor system. i\ tetralin leak was detected and the 
run was terminated on June 3, 1959. On June 4, 1959, an attempt was made to 
wash a fuel element from the core and that resulted in the incident described 
above. In order to remove the tetralin from the primary system, a nitrogen gas 
stripping operation was used. About 3 pints of tetralin and I ,500 cm 3 of 
naphthalene crystals (assumed to be a breakdown product of tetralin) were 
removed from the primary sodium system. 1 

o Run 14 lasted from July 12, 1959 to July 26, 1959. The SRE was brought to 
criticality on July 12, 1959, at 6:50 a.m. with rod positions at 46 inches as 
expected. At 8:35 a.m., as the reactor was increasing power to 0.5 MW, large 
temperature fluctuations were noted among the fuel channels. Fluctuations were 
about I 0 "F compared to less than 5 "F fluctuation under nonnal operating 
conditions at 20 MW. Fuel channel exit temperatures also stm1ed to diverge more 
than normal. 

Operation continued until 11 :42 a.m. when a reactor scram occurred due to loss of 
auxiliary primary sodium t1ow. The reactor outlet temperature at the time of the 
scram was 485 "F. Criticality was re-established at 12:15 p.m. and rod-positions 
were still at 46 inches, indicating no change in reactivity during the scram. 
Operation continued at slowly increasing power levels and temperatures. 

At 3:30 p.m. both reactor room air monitors detected a sharp increase in activity. 
To reduce the activity level, the reactor pressure was lowered from 2 to I pounds 
per square inch gauge (psig). A survey of the reactor loading face shield revealed 
excessive radiation over the sodium level coil thimble in core channel 7. The 
initial reading was 500 mrad/h. A high bay air sample showed activity of 3 x 1 o-7 

1 Ashley, R. L., Beeley, R. J., Fillmore. F. L.. Hallett, W. J., Hayward, Jr.. B. R .. and Jarrett, A. A., SRE Fuel 
Element Damage: An Interim Report, NAA-SR-4488, Atomics International, November 15, 1959. 
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~tCi/cm 3 after 15 minutes of decay and 4.5 x I 0' pCi/cm3 after 90 minutes of 
decay. 

At 4:20 p.m .. it was noted that the filter fi·om the air sampler showed an activity 
level of 160,000 cpm. At 5:00p.m., a sharp increase in the stack activity to 1.5 x 
I o·4 pCi/cm3 was noted. This returned to normal by I 0:00 p.m. Also at 5:00 
p.m., the radiation level over core channel 7 reached 25 rad/h and a decision was 
made to shut the reactor down and replace the thimble in channel 7 with a 
standard plug. At 8:57 p.m. the reactor was shut down. The sodium level was 
checked and found to be normal. 

The reactor was brought to criticality again at 4:40 p.m., on July 13, 1959. Rod 
positions were 49.5 inches out. No significant activity \Vas noted in the high bay. 
At 5:28 p.m., the reactor power was at 1.6 M\V and a planned increase was 
started. The power level persisted in rising faster than expected and at 6:25 p.m., 
the reactor was manually scrammed. The peak lW\\er was about 14 MW. 1 After 
the scram, rod positions were 52 inches out as compared with 49.5 inches prior to 
the scram, but it was decided that the power excursion had not affected the reactor 
adversely. The reactor was brought up to criticality. 

At 9:00 a.m. on July 14, radioactivity in the high bay increased to 14,000 cpm on 
the air monitor. Two hours later, the source of activity had been localized to 
channels 29 and 50 in the core loading fitcc. Seal rings were placed on the 
channels and the contamination levels dropped. Another scram occun·ecl at 1 :00 
p.m. when a short circuit was introduced into the demand circuit for the main 
primary pump. Rod positions were an average of 51.1 inches prior to the scram at 
a power level of 3.7 MW. The reactor was quickly brought back to criticality. 
Rod positions were an average of 51.9 inches at 3.5 MW after recovery from the 
scram. 

On July 15, 1959, the reactor was pressurized and vented to reduce the 
radioactivity level caused by Xe in the reactor cover gas. This appears to have 
been released to the atmosphere. The filters were designed to remove particulates 
from the air; they did not stop noble gases from being released from the reactor 
building. It was then decided to shut the reactor clown because it would not be 
able to reach the maximum power level necessary to continue getting the Edison 
turbine generator online while circulating through the steam generator. During 
the shutdown, the Edison loop was drained, the main airblast heat exchanger was 
filled, the reactor sodium level coil was reinstalled in core channel 7 and a 
complete helium leak check was conducted on the core loading face. 
On July 16, 1959, the reactor again achieved criticality. The average rod position 
was 57 inches out, which indicated a substantial loss in reactivity (about 1.2 
percent in the four days since the start of run 14 ). Intermittent operation 
continued at low power (less than 2 MW) until July 20, 1959. During this time, 
measurements of primary sodium plugging temperatures were made, the effects of 

1 The 1961 SRE Fuel Element Damage Final Report notes that the 1959 SRE Fuel Element Damage Interim Report 
stated a peak power of 24 Mw was reached. However, this value was obtained from a linear extrapolation, which 
was not valid. 

51 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technicall\1emorandum: Area IV, Subarea HSA-6 October 2012 

core cover gas pressure on reactivity was studied, and the reactor outlet 
temperature was gradually raised to see if this improved reactor operating 
conditions (as it did on nm 8). 

On July 2 L 1959 at 2: I 0 a.m., a scram was caused by a fast period indication. It 
is worth noting that "the reactor ha[ d] a history of spurious scrams due to apparent 
period transients .... Many so-called period scrams have been traced to voltage and 
frequency instability in the power suppl[y]." 1 The reactor was critical at 2:25 
a.m. at an average rod position of 49 inches. Operation continued at 2.5 MW. At 
6:45 a.m.. radioactivity in the reactor started building up as indicated by 
continuous air monitoring system installed to protect personnel. At I 0:00 a.m., 
two air monitors were reading 15,000 and 18,000 cpm. By 2:00 p.m., a high bay 
air sample found activity at 2 x 10·9 )lCi/cm3

. 

On .July 21. 1959 at 9:45 a.m., a reactor scram was manually initiated when flow 
was lost in the main secondary loop. This loss-of-t1ow-scram \vas caused by a 
low sodium level in the secondary expansion tank resulting from a faulty level 
coil. After the scram, fuel channel exit temperatures dropped. When the main 
secondary loop was restored to service, temperature swings were noted in the 
reactor cold leg. At II :30 a.m., the reactor was again critical at an average rod 
position of 54 inches. The spread of fuel channel temperatures was still present, 
but AI' s safety limits were not exceeded. 

On July 22, 1959, the fuel temperature recorder on the element in core channel 55 
showed t1uctuating temperatures from 1, I 00 to 1,200 up_ This chatmel was 
composed of various experimental fuels and the point recording instrument found 
channel temperatures higher than recording instruments in the control room. The 
point recording instrument was felt by AI staff to be unreliable so no attempt was 
made to reduce the temperature. An instrument recorded a maximum temperature 
of I ,465 "F for the experimental fuel element on July 23, 1959. Operation 
continued at power levels up to 4.5 MW with sodium t1ow rates up to I ,500 
gallons per minute (gpm), and reactor outlet temperatures up to 790 "F. 

On July 23, 1959, it was decided to shut the reactor down in view of the high fuel 
temperature for the element in channel 55 and because the fuel channel exit 
temperature spread was not improving noticeably. Reactor outlet temperature 
was kept between 700 and 800 "F, although a few fuel channel exit temperatures 
reached 900 to 1,000 "F. At 9:50 a.m. on July 23, 1959, a reactor scram occurred 
due to a fast period indication, but the reactor was critical again at 10: 15 a.m. 
Between midnight and 8:00 a.m. on July 24, fuel elements were jiggled in an 
attempt to dislodge any foreign material and lower the fuel channel outlet 
temperature. During this time it was noted that elements in core channels 10, 12, 
35, and 76 were stuck in place. Another scram occurred at 12:50 p.m. on July 24, 
1959. The reactor was critical again at 1:14 p.m. At 3:40 p.m., another scram 
was caused by loss of auxiliary primary flow. Criticality was reestablished at 
3:56p.m. Rod positions were an average of 54 inches out. 

1 Ashley, R. L., Seeley, R. J., Fillmore, F. L.. Hallett, W. J., Hayward, Jr., B. R., and Jarrett, A. A., SRE Fuel 
Element Damage: An Interim Report. NAA-SR-4488, Atomics International, November 15, 1959, p. III-17. 
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On July 26, 1959, it was noted that elements in channels 12 and 35 were no longer 
stuck and the clement in channel 76 was somewhat freer. On July 26, 1959, at 
II :20 a.m., the reactor vvas shut down after a total of 16 megawatt-days (MWd) 
on run 14. The shutdown was made to examine each fuel element that had been 
running hot and clear away any obstructions in the channels. 

The first damaged fuel element was observed at 5:15 p.m. on July 26, 1959. By 
August 2, 1959, six parted fuel clements had been removed from the reactor and 
taken to the fuel storage facility before a parted fuel element from core channel 12 
became lodged in the fuel handling cask forcing the suspension of operations. 
After it was determined that ""a considerable amount of radiation exposure and 
contamination in the high bay area \Vas resulting from the attempts to dislodge the 
jammed fuel clement:· the plan shifted to modifying a moderator handling cask 
for fuel removal inskad. The removal of the 19 remaining fuel elements began 
on October 8 and ended on Oct.obcr 19. 1959. The status ofthc fuel clements are 
shown in the Table 2.1 below. 1 This is AJ"s summary of events as of November 
15, 1959. AI did not issue a press release regarding the fuel clement damage until 
August 29, 1959.:' 

Table 2.1 
Damaged Fuel Elements 

Description 
·"'· 

On July 26. 1959 at .:':15 p.m .. the element was being viewed by using the portable 
television camera \\hen it was noted that the cladding appeared to be split open on one of 
the fuel rods. The clement was lowered back into the core. rotated 180 degrees and 
viewed again showing an additiocal ruptured fuel rod. The fuel element was stored in 
storage cell 56. 
On July 27. 1959 at 2:00 a.m .. this fuel cluster was found broken 111 two with 
approximately one-half of the fuel remaining in the fuel channel. The shield plug and 
broken section of fuel cluster were stored in storage cell 68. 
On July 27. 1959 at :'i:OO p.m .. this fuel cluster was found broken 111 two with 
approximately one-half of the fuel remaining in the fuel channel. The shield plug and 
broken section of fuel cluster were stored in storage cell 6!1. 
On July 27. 1959 at !0:00 p.m .. this fuel cluster was found broken 111 two with 
approximately two-thirds of the fuel cluster remaining in the fuel channel. The shield 
plug and broken section of the fuel cluster were stored in storage cell 69. 1 

1 Ashley. R. L.. Beeley. R . .1., Fillmore. F. L.. Hallett, W. J., Hayward. Jr.. B. R .. and Jarrett. A. A .. SRE Fuel 
Element Damage: An Interim Report, NAA-SR-4488, Atomics Intemational. November 15, 1959. 
c Atomics Intemational News Release, During Inspection of Fuel Elements SRE Parted Fuel Element .... August 
29, 1959. 
3 According to one stakeholder's recollection of events: "We found only damaged fuel rods, not broken in two." 
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Fuel 
Cluster 

R-55 

R-61\ 

R-12 

R-21 

R-23 

R-69 

R-43 

R-24 

R-76 

-------

Table 2.1 (continued) 
Damaged Fuel Elements 

Description 

On July 28, 1959 at 7:00p.m .. this experimental fuel element was found to be broken in 
two with approximately one-half of the fuel cluster remaining in the channel. The broken 
section of the fuel cluster was examined and photographed in the hot cell and then the 
remains of the cluster were rcmO\cd from the shield plug section and placed in a container 
and left in the hot cell. The shield plug was placed in storage cell r,I 
On August L 1959 at II :00 p.m .. this fuel cluster was found broken 111 two with 
approximately two-thirds of the fuel cluster remaining in the channel. The shield plug and 
broken section of the fuel cluster wcJT __ s_torcd in storage cell 72.' 
On August 2_ 1959 at 5:45p.m .. this cluster was found broken in two with approximately 
two-thirds of the fuel cluster remaining In the channel. The shield plug and broken 
section of fuel cluster were contained within the fuel transfer cask awaiting transfer to a 
storage cell. 1 

On October I 0. 1959 at I 0:45p.m .. this cluster was observed in the SRE hot cell. !.ower 
one-third of fuel cluster had broken oil and likely remained in the core chzmncl. The 
portion of the cluster that was remo\·cd was canned and stored . .J 
On October IL 1959 at 2:1] p.m .. this fuel clement was removed tl·om the core. It 
became momentarily stuck in the fuel channel after about 4 feet of upward travel. The 
element was broken with the lower one-third remaining in the channel. The portion of the 
cluster removed from the core was canned and in storagc. 5 

On October 14. 1959 at 10:30 p.m .. this fuel clement was withdrawn from the reactor. 
The fuel cluster was broken in half and the portion of the cluster that was remO\·ed was 
canned and stored.'' 
On October 15, 1959 at 7:05 p.m., this fuel cluster was removed from the core. The fuel 
cluster was broken in half and the portion that was removed was canned and stored. 
Date unknown. Immediate attempts to remove this cluster failed. This cluster and its 
moderator can was raised and blocked-up after _I inch in an attempt to free the fuel cluster 
from the moderator can. No change was noted. 
Date unknown. Immediate attempt to remove this cluster failed. Observations in the core 
indicate that attempts to remove the fuel element also lifted the moderator can. The fuel 
cluster and its moderator can were raised and blocked-up after I inch in an attempt to free 
the fuel cluster from the moderator can. No change was noted 8 

1 According to one stakeholder's recollection of events: ··We found only damaged fuel rods. not broken in two." 
'According to one stakeholder's recollection of events: "\Vc found only damaged fuel rods, not broken in two." 
'According to one stakeholder's recollection of events: "Note: broke off when pulling out of the reactor core and 
contaminated the whole building. The lead safety shield was lifted up by the operator by accident and contaminated 
the whole SRE building. It was not transferred to the storage cell, because we could not remove it from the fuel 
transfer cask." 
.J According to one stakeholder's recollection of events: ··This is not correct; it was never placed in the hot cell. Not 
Con-cct; it was still in the fuel transporter until I left in November of 1959. I do not know how they ever got the 
stuck fuel rod out of the transporter: we were not able to." 
5 According to one stakeholder's recollection of events: "This is not correct; all fuel rods were out of the reactor 
core by the first part Sep. The last two were pulled out with a Cherry Picker. All incorrect information." 
6 According to one stakeholder's recollection of events: "No fuel rods were withdrawn in October: they were 
already removed.'' 
7 

According to one stakeholder's recollection of events: '·I think this is when we tried to pull to pull out the two last 
broken off fuel rods with a Cherry Picker. We failed a number of times until we were able to pull the broken fuel 
rods out of the moderator can." 
x According to one stakeholder's recollection of events: "Notice they have no date. There was very little said about 
what we did in getting those broken fuel rod ends out of the reactor core and the timing we did it." 
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• Fuel clement examination showed that 13 of the 43 fuel clements in the SRE during 
power run 14 exhibited substantial damage. Figure 2.1.31 shows fuel damage to the 
bottom and midsection of the fuel element in channel 55. Figure 2.1.3m shows the fuel 
damage to the top of the fuel clement in channel 55. 1 The following sequence of events 
led to fuel clement failure: 

o Tctralin slowly leaked into the primary sodium via a freeze seal on the main 
primary pump. The tctralin leaked into I ,000 "F sodium for a period of five days 
and into 350 "F sodium for another nine days when the reactor was shut down to 
repair the pump. 

o A nitrogen purge was used to remove tctralin and decomposition products from 
the sodium. 

o Carbon, other tetralin decomposition products, and oxides were still present in the 
core, despite being undetected. Partial plugging of several fuel channels was 
evident from the spread in fuel channel outlet temperatures. The plugs were 
located randomly in the core and in the channels and it is possible some of the 
elements were plugged bef(Jre run 14 began. 

o The fluctuation in coolant llow produced severe thermal cycling of the fuel, 
which caused the fuel to swel! until the cladding ruptured. 

o Local heat transfer was disrupted by plugged coolant lines and high temperatures 
(above I ,400 °F) were reached even at lmv power. These high temperatures led to 
the diffusion of uranium into the stainless steel cladding fom1ing a low-melting 
iron-uranium eutectic alloy. 2 

• Reactivity changes in power run 14 were also attributable to the presence of tctralin 
dc;;omposition products in the reactor. The reactivity loss of 1.2 percent during the first 
f()ur days of run 14 was caused by sodium entering the R-1 0 and R-42 moderator cans 
likely caused by abnom1al temperature conditions in the core. The reactivity increase of 
0.3 percent, which produced an excursion to about 70 percent full power, was likely the 
result of sodium expulsion from several fuel channels in quick succession. The general 
conclusion of the 1961 SRE Fuel Element Damage report is that ''no important change in 
[the SRE's] physical condition [has occurred] as a result of the fuel element damage to 
the first core.' 

• Following removal of the fuel clements, inspection of the core began. The radiation level 
at the bottom of the loading face shield was measured at 43 rad/h. The fuel slugs and 
cladding fragments remaining in the core were picked up by articulated grapples, canned, 
and then stored with other damaged fuel. Removal of damaged moderator cans showed 
that sodium had leaked into cans R-1 0 and R-42. Later sodium leak checks found cans 

1 Ashley, R. L., Beeley, R. J., Fillmore, F. L., Hallett. W. J., Hayward, Jr., B. R., and Jarrett, A. A., SRE Fuel 
Element Damage: An Interim Report, NAA-SR-4488, Atomics International, November 15, 1959, pp. IV-A-17- IV
A-18. 
' Ashley, R. L., Beeley, R. J., Fillmore, F. L., Hallett, W. J., Hayward, Jr., B. R., and Jarrett, A. A., SRE Fuel 
Element Damage. Final Report. NAA-SR-4488 (wppl.), Atomics International, 1961. 
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R-32, R-44. and R-45 also contained leaks. A total of 16 cans were replaced. As a result 
of the fuel cladding failures during power run 14, an estimated 5,000 to I 0,000 Ci of 
fission products \\Tt-c released to the primary coolant system. 1 

Although conducted after the end of the major incident, a gamma spectrometer scan of an 
air sample identified Xc-133 and Kr-85 as the principle remaining contaminants. AI 
extrapolated the decay of these two isotopes back to the elate of the SRE shutdown on 
July 26, 1959, and estimated contamination levels of7.411Ci/cm3 for Xe-133 and 0.016 
11Ci/cm

3 
for Kr-85. Through radioactive decay of the Xe-133 and cover gas purging 

operations, the fission product contamination level in the reactor cover gas was estimated 
at 4 x I cr' ~tCiicm' Kr-85 by September 29, 1959. Fixed contamination of the primary 
sodium piping was found. Isotopes detected were Sr-89, Sr-90, zirconium-niobium-95 
(Zr-Nb-95), Cc-144. and Cs-137. The cold trap (vapor condenser) was also found to 
collect radioactivity with dose rates ranging from 50 to 80 rad/h at 2 inches from the cold 
trap surfacc. 1 There are many caveats to interpreting sample results following the SRE 
fuel cladding failures. Limited sampling opportunities and reactor recovery efforts 
imposed restrictions on the quantitative value of data collected. 

• Constant monitoring for airbome contamination in the reactor room occurred during 
recovery efforts. The highest level recorded was 3 x I o·' pCi/cm3 during core inspection 
on May 21, 1960 and operations had to be suspended for one hour. General 
contamination on the walls, f1oors, tools, etc. in the reactor room ranged from I 00 to 
I ,500 dpm/1 00 cm2 of beta-gamma activity. Occasional high counts of 150,000 dpm/1 00 
cm2 were detected and reportedly cleaned up. 

Several instances of minor contamination of the asphalt blacktop were reported just 
outside the SRE access door. These areas were repOiiedly cleaned up. According to the 
AI 1961 SRE Fuel Element Damage report, with the exception of the inert gases Xc-133 
and Kr-85, all of the fission fragments remained in the sodium or were absorbed by the 
metal surfaces of the cladding or the piping. The principle fission products found in SRE 
primary piping were Sr-90, Ce-144, and Cs-137. During SRE recovery operations, 
several modifications were made to the reactor system. Tetralin was eliminated as a 
coolant in favor of NaK, nitrogen gas, and kerosene. The sodium heat transfer system 
was modified. Instrument monitors were added to the system and the fuel element 
geometry was altered to provide more clearance between the fuel element and channel.2 

Incidents after the July 12, 1959 Major Incident 
• On September 10, 1959, two AI employees entered a radioactive storage area west ofthe 

SRE without pennission. The area contained highly radioactive, contaminated equipment 
and was nonnally barricaded with yellow and black rope and signs stating: "No Entry 
Without Tagged Entry Permit," ''Contact Health Physics Before Entering," and 
"Contaminated Equipment." Two AI health physicists discovered the barricade had been 
removed, a large trailer truck was parked 50 feet inside the barricade, and three outside 
contractors were loading radioactive waste onto the truck. These contractors were 

1 Hart, R. S., Distribution of Fission Product Contamination in the SRE, NAA-SR-6890, Atomics International, 
March I, 1962. 
c Ashley, R. L., Beeley, R. J., Fillmore, F. L., Hallett, W. J., Hayward, Jr., B. R., and Jarrett, A. A., SRE Fuel 
Element Damage. Final Report. NAA-SR-4488 (suppl.), Atomics International, 1961. 
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wearing protective clothing. In the southwest section of the area, three people (two AI 
employees and a contractor) were examining material without wearing any protective 
clothing. One of the health physicists requested that the men leave the area and one of 
the AI men responded that they were busy. When the men eventually started to leave, the 
health physicist requested that they remain for a contamination check and the men 
refused. One of the AI men stated they were late for a meeting and that the health 
physicist and his supervisor had better not interfere with the operation. As a result of this 
violation, the AI men and the contractor, subjected themselves to a high radiation field 
(Incident Rep011 i\0351 ). 1 

• On November 21, 1959, an employee was modifying an SRE core recovery tool when an 
exit survey found contamination on his nose, upper chest, and undershorts. The 
undershorts had to be discarded as contaminated waste. Nose swipes indicated 
contamination up to 3,600 dpm beta-gamma. Smears of the face and upper chest found 
contamination at 400 and 5,600 dpm beta-gamma, respectively. The employee's 
dosimeter wom at the time of the incident gave a reading of 50 mR. After a shower and 
repeated cleaning of the nostrils, no significant contamination was found. A positive 
urine specimen did come back and the employee was restricted from tagged areas until 
additional results were received (Incident Report A0390). 2 

• On December 7, 1959, an employee violated standard operating procedures and did not 
notify the health physics department that he was entering the high bay area of the SRE, a 
red tagged area. He also failed to wear the proper clothing required f()r this high 
radioactive contamination area. The incident rep011 notes the employee was reminded of 
proper procedure (Incident Report A0548). 3 

• On December 18, 1959, an employee was found working in the SRE Hot Cell Service 
Area, a red tagged area highly contaminated with beta-gamma activity. without a 
protective hood. A health physicist verbally infom1ed the employee that he was in 
violation of his entry permit and he needed to leave the area. The employee stated that no 
hoods were available and he continued to work. When the employee finally left the area, 
he did not check himself for radioactive contamination as required by his entry permit. 
The employee was infonned that it was his responsibility to f()llow the requirements of 
his work pem1it (Incident Report A0391).4 

• On April 11, 1960, an employee's nose became contaminated up to 190 dpm beta-gamma 
when the viewing glass of the remote cell he was working in started leaking. He was 
immediately taken out of the area and decontaminated (lncident Report A051 0). 5 

1 Borg, G., Atomics International Internal Letter. re: Account oflncident on September 10, 1959 at about 10 a.m. in 
the Radioactive Waste Storage Area West of the SRE as per G. Borg, September 11, 1959. 
2 Young, C. L.. Atomics International Internal Letter, re: Radiological Safety incident Report, Sodium Reactor 
Experiment, I 1121159, December 7, 1959. 
3 Bell, C. E., Atomics International Internal Letter. re: Violation ofHealth Physics Practices, December 11, 1959. 
4 Lang, J. C.. Atomics International Internal Letter. re: Notice of Rule Infraction, December 31. 1959. 
5 Shannon, J. W., Atomics International Internal Letter, re: Radiological Safety Incident Report, SRE Hi Bay Area, 
4/1!160, A rill!. 1960. 
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• On May 15, 1960, a leak occurred in the tank used for containing sodium removed from 
the reactor. The sodium ignited upon contact with the atmosphere causing a large 
volume of smoke. Approximately 200 g of sodium containing fission products was 
burned. A 30 minute air sample was taken about 10 minutes after the fire occurred. 
Beta-gamma activity was 1.3 x I o- 10 ~!Ci/cm 3 on immediate counting. Alter 1 hour the 
activity level decreased to 5.0 x I o-Il pCi/cm' (Incident Report A0394). 1 

• On May 25, 1960, a corescope from the SRE core was being removed and came out of 
the gas lock because there were no markings to identify the upper limit of the equipment 
when it is in the gas lock. When the corescope came out, core gas contaminated with 
mixed fission products escaped for a short period. Two employees received nasal 
contamination ranging from 4 7 to 392 dpm beta-gamma. The employees were 
decontaminated and a recommendation was made to mark all equipment going through a 
gas lock with an upper limit (Incident Report A0393 ). 2 

• On June 2, 1960, an employee was slightly injured and contaminated \vhile working on 
an SRE fuel coffin. The incident report has not been located (A0460). 3 

• On June 9, 1960, a corescope from the SRE reactor core was being removed through a 6-
inch gas lock when it was discovered that the valve on the gas lock had not completely 
closed. Immediate attempts were made to close the valve, but in the brief time it was 
open gas containing mixed fission products escaped from the SRE reactor core into the 
high bay. Nasal smears were done and employees were found to be contaminated 
between 18,000 and 26,000 dpm beta-gamma. At least one employee had hair and facial 
contamination of 5 mrad/h. The contaminated employees were immediately removed 
from the high bay area and decontaminated. At least one employee was restricted from 
further exposure until bioassay results were obtained (Incident Report A005).4 

• On July 6, 1960, gas contaminated with mixed fission products escaped into the high bay 
atmosphere. An employee was measuring a moderator can through a window in the gas 
lock that had a plastic bag covering it and the employee's arn1. As the employee 
removed his arm from the plastic bag, the gas escaped and set off the continuous air 
monitor. The plastic bag was quickly sealed and the employee was advised to leave the 
high bay for nasal smears. Fifteen minutes later, the employee had not reported to health 
physics and claimed his chief operator did not deem it necessary to leave. Eventually 
three men were given nasal smears as a precaution. Results ranged from 0 to 3,168 dpm 
beta-gamma. The employee with the highest reading was decontaminated down to 22 
dpm beta-gamma for the right nostril and 10 dpm beta-gamma for the left nostril 
(Incident Report A0442). 5 

1 Galperin, A., Atomics International Internal Letter, re: Radiological Safety Incident Report, SRE High Bar. 
5/15160, May 26, 1960. 
2 Galperin, A. and Shannon, J. W., Atomics International Internal Letter, re: Radiological Safety Incident Report, 
SRE High Bay, 5/25/60, August 30, 1960. 
1 Boeing Radiation Incident Database, 2010. 
4 Lane, W. D., Atomics International Internal Letter, re: Radiological Incident Report, SRE High Bay, 6/9160, July 
20, 1960. 
5 Galperin, A., Atomics International Internal Letter, re: Radiological Safety Incident Report, SRE High Bay, 7/7/60, 
August 31, 1960. 
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• On December 15, 1960, two employees became contaminated during a sandblasting 
operation. A sodium pump was being decontaminated by sandblasting in a plastic tent 
fabricated for this purpose. The pump was contaminated with mixed fission products and 
a maximum radiation level was measured at approximately 5 rad/h. One employee was 
working in full protective clothing and face mask inside the tent, while the other 
employee was operating the sandblasting compressor outside the tent. A ftcr 
approximately 3 minutes, the employee in the tent realized dust was leaking into his h1ce 
mask. He motioned to have the compressor shut ofT and stepped out of the tent where he 
was helped out of his protective gear. Nasal S\vipes of both men revealed beta-gamma 
contamination of 75,000 dpm (employee working in tent) and 420 dpm (employee 
outside tent). A survey meter check found one employee's clothing contaminated up to 
0.2 mrad/h. The clothing \\as disposed and the men were decontaminated (Incident 
Report A0305). 1

• 
2 

• On May 17, 1961, an employee working in the SRE high bay discovered contamination 
on his shoes upPn exiting fDr lunch. Investigation found that the rubber boob he had 
been wearing as required health and safety dress had developed leaks. After unsuccessful 
attempts to decontaminate the shoes, they wen? disposed as radioactive waste (Incident 
Rep01i A0435)J 

• On November 4, 1961. an employee \Vorking on samples from .. hot trap (heater) A .. in 
the SRE high bay became contaminated while grinding a sample container away to 
expose the sample. The external surbce of the sample container was less than 30 dpm 
beta-gamma, but the sample itself was 3 rad/h. The employee was wearing a hard hat 
with a face shield for grinding operations and was told that a full respirator would be 
required when he got close to exposing the sample. The employee stated that he had 
done this type of work before and had never been contaminated. Upon further 
observation from a health physicist, the sample had indeed been exposed by grinding 
operations. A smear survey \Vas taken and indicated high intemal contamination. The 
employee further stated that the mr flow through the high bay door was enough to protect 
him from exposure. The health physicist went to get a face mask for the employee, but 
none were available. Nasal smears indicated the employee's right nostril was 
contaminated to 145 dpm beta-gamma and the left nostril was contaminated to 3 72 dpm 
beta-gamma. Contamination had also filtered through the employee's cotton gloves and 
his hands were contaminated to 2 mrad/h. The employee was decontaminated and 

. 4 ' released (Incident Report A0515). ·-

• On December 23, 1961, an employee entered a red tagged area without a tagged entry 
permit and manipulated high contaminated core lights without protective gear or without 

1 Klostermann, J. P., Atomics International Internal Letter. re: Radiological Safety Incident Report. RIA Material 
Storage Area- SRE, i2/i5/60, December 19, 1960. 
2 Correspondence from Lang, J. C., Atomics InternationaL to Levy, J. V., U.S. Atomic Energy Commission, re: 

Preliminary Report -inhalation incident at Santa Susana, January 24, 1961. 
1 DuBois, P. R., Atomics International Internal Letter, re: Radiological Safetv incident Report. SRE High Bay. May 
17. 1961, May 3 L 1961. 
4 Yarrow, A. R., Atomics International Internal Letter, re: Radiological Safety incident Report, Bldg. i43 (High 
Bav), ii/416i, November 7, 1961. 
5 i1ealth and Safety Department, Atomics International Internal Letter, re: Notice of Health and Safetv Rule 
infraction, November 8, 1961. 
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following proper procedure for working with radioactive materials (Incident Report 
/\0472). 1 

• On February 6. 1962, an employee was observed in the Health and Safety Counting 
Room using counting equipment to measure radioactivity on a smear because he didn't 
believe the results of a health physicist's survey of the plastic cover on a storage cell. 
The employee failed to detect the radioactivity (3 x I o" dpm/1 00 cm2

) observed before 
and after by health physics analysts. Not only did the employee delay decontamination 
of the object, but he violated rules by using radiation detection equipment he was not 
trained to usc (Incident Report A0534). 2 

• On April 4, 1962, two sets of air samples for radioactive particulates were taken on the 
roof of the SRE ncar the exhaust fans and filters. At least 90 percent of the high bay 
pa11iculate activity was rubidium-88 (Rb-88). One sample set was taken with the filters 
bypassed and the other sample set was taken with air exhausted through the filters. The 
reactor was at 5 MW and only the cast fan was on. Air samples fi-om the high bay were 
taken at the same time as samples on the roof. These results were compared to sample 
results on March I, 1962 with the reactor critical. Additionally, a roof sample had been 
taken on March 3, but it could not be correlated to high bay activity because it was taken 
in the stack, which only exhausts the hot cell and vent system effluent. Results were as 
follows: 

o April 4, 1962, 9:30 a.m. filtered exhaust- 5.5 x 10 11 11Ci/cm3 beta-gamma 
0 April4, 1962, 9:30a.m. high bay activity- 9.4 X 1 o-~ llCi/cm3 beta-gamma 
0 April4, 1962, 1:30 p.m. nonfiltered exhaust- 5.9 X 1 o-lJ ~tCi/cm3 beta-gamma 
o April4, 1962, 1:30 p.m. high bay activity- 9.9 x 10-9 11Ci/cm3 beta-gamma 
o March 3, 1962, stack sample- 2.04 x 10- 11 11Ci/cm3 beta-gamma 
o March I, 1962, roof- 1.5 x 10- 10 11Ci/cm3 beta-gamma 
o March 1, 1962, high bay-1.1 x 10- 10 llCi/cm3 bcta-gamma(A0015).3 

• On June 13, 1962, an operator was engulfed in fire during the transfer of core heaters:~ 

• On July 30, 1962, an employee received an exposure exceeding the weekly limit during a 
source transfer operation. A 200 Ci Sb-124 source was being transferred from one 
storage cask to another using a bottom loading cask suspended from a crane over the cask 
containing the source. A cable was then used to pull the source up into the suspended 
cask. As the source was being drawn up, the suspended cask began to oscillate. The 
employee approached the cask to steady it so the source could be drawn into it and by so 
doing exposed himself to the unshielded source. The employee· s film badge indicated a 
dose of 2,150 mrem gamma, but approximately 400 mrem of the film badge exposure 

1 Health and Safety Department, Atomics lntemational Internal Letter. re: Notice of Health and Safety Rule 
Infraction, January 4, 1962. 
" Health and Safety Department, Atomics International Intemal Letter, re: Notice of Health and Safctv Rule 
lnfi·action, February 16, 1962. 
3 Badger, F. H., Atomics Intemational Internal Letter, re: Air-borne Acth·itv of SRE High Bay, April6, 1962. 
4 Boeing Radiological Incident Database, 2010. 
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was received prior to the incident. The employee was put on restriction to not exceed 
I 00 mrem per week exposure for the remainder of the quarter (Incident Report A0404 ). 1 

• On October 20, 1962, a three man crew cutting up obsolete core heaters in the northeast 
comer of the SRE yard became contaminated. The eight heaters were monitored before 
the operation. All heaters were contaminated less than !50 mrad/h at the surface. The 
men were dressed in redline coveralls. shoe covers, and gloves for the operation. At 
lunch time. the men went to the hot change room to change out of their protective gear 
and contamination was found on their clothing and bodies. Nasal contamination ranged 
from 70 to I ,200 dpm, hand contamination ranged from 3 to 5 mrad/h, and radiation 
exposure ranged from 60 to 70 mrad. All men had scattered f~1ce and body contamination 
and two men had contamination on all of their clothes. The men \Vere given continuous 
showers until contamination levels \\ere brought to background. Further testing was 
prescribed for internal contamination. The contaminated employees reportedly 
contaminated most doorknobs in the !em cr level of the SRE building (up tn 300 dpm I 00 
cm2

) and a large area of the floor (up to 6()() dpm/1 00 em\ These areas were 
decontaminated to 30 dpm/100 em~ (Incident Report A0379).

0 

" 

• On March 19, 1964, approximately 3,550 gallons of w:1ter \\ere dumped li·mn two new 
radioactive liquid waste storage tanks located on the not1h side of the SRE as a part of 
pre-operation testing for the PEP program. T\'.:enty-f(1:.1r hours later it was discovered 
that the water was contaminated with an estimated 5.8 x I O.J 11Ci of irradiated corrosion 
products. A new radioactive liquid \Vasle storage system was installed outside the not1h 
end of the SRE building. The system included one used tank (T -I) and two new storage 
tanks (T-2 and T-3). T-1 was a !50-gallon tank. T-2 was a 350-gallon tank installed 
alongside T-1 in the sump pit 40 feet below ground level. T-3 was a 3,200-gallon tank 
installed at ground level. Piping was installed to alk)W gravity flow of radioactive water 
to either T -I or T -2. The waste water was then pumped to ground level where it could be 
sampled. Activity level permitting, the waste water could then be pumped to T -3 for 
storage and disposal. T -1 and T -2 were vented to the existing radioactive gas compressor 
vent system serving the fuel wash cells. 

The old liquid lines to T -I were closed and T -2 and T-3 were filled with clean water from 
a nearby fire hydrant to check level indicators and pumps. The next day the water was 
emptied from the tanks so that the system could go through final checkout. When a 
health and safety representative came to monitor the circulation lines during final testing, 
he discovered that two lines from T -2 were radioactive, while the lines to T -1 were at 
what was characterized at the time as "'background.'' Apparently, the radioactive gas vent 
lines had contaminated condensate. A portion of the vent system had been drained of 
condensate the day before and valved off, but the remainder of the vent line was left open 
to T-1 and T-2. Condensation accumulated in the open vent line and entered T-2 by 
gravity flow contaminating the clean hydrant water in the tank. The water was later 

1 Raper, R. R., Atomics International Internal Letter, re: Radiological Safetv Incident Report, SRE West Pad, 
7/30/62, September 6, 1962. 
2 Unknown Author, Atomics International Internal Letter, re: Incident Report, Contamination of Personnel Working 
on Disposal of"Outworn Core Heaters, October 20, 1962. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume 2 Area IV Site Summaries, May 2005, p. G-16-17. 
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analyzed and found to have approximately 18 percent Co-60, 13 percent Co-58, 62 
percent Cr-51, and 7 percent Zr-95- Nb-95. 

Once the contamination was discovered the SRE area was secured and a class one 
emergency was proclaimed. A 150 cubic loot air sample taken in the spill area found 
airborne activity at 8.3 x I 0 11 pCi/cm' beta-gamma. Survey of personnel in the area 
found low-level radioactive contamination on shoes only. The maximum contamination 
on shoes was 2,000 dpm beta-gamma. V chicles in the area were surveyed and smeared. 
The maximum contamination detected inside any vehicle was I ,800 dpm/1 00cm2 beta
gamma and the maximum contamination outside any vehicle was 4 mrad/h. 
Contamination was also noted at the north door of the SRE building. where 800 
dpm/ I 00cm2 beta-gamma was detected. 

According to the incident report. the major spread of contamination, however, was to the 
watercourse with low-level contamination spread to no more than 500 feet from the point 
of dumping on the asphalt. After people and vehicles were decontaminated to less than 
30 dpm/1 00cm2 beta-gamma they \Vcre released from the area. A water sample was 
taken from the 750,000-gallon SRE retention pond and the drain pump for the pond was 
secured to prevent release. The pond had not been dumped since the incident. Pond 
water measured 7.1 x 10-6 pCi/cm3

. The asphalt area where the water was first released 
measured I 0 mrad/h with about 3 mrad/h gamma contamination. The SRE ditch 
measured a maximum 60 mrad/h. The asphalt was hosed down with water and 
contamination levels dropped to 4 mrad/h, but the maximum contamination in the ditch 
increased to 80 mrad/h. 

Operations decided to abandon efforts to f1ush the asphalt and brought in a crew to clean 
out the ditch, and use a f1oor scrubber and vacuum on the asphalt to decontaminate it. 
The asphalt was decontaminated to a maximum of 0. 7 mrad/h. Four 55-gallon drums of 
mud and debris from the ditch were removed, which reduced contamination from 80 
mracl/h to 15 mrad/h. Further decontamination reduced the ditch contamination to less 
than 2 mrad/h, except for a small area reading 10 mracl/h that was to be removed later. 
Any areas indicating up to 2 mrad/h were to be fixed with an additional layer of asphalt. 

Rain occuned intennittently for two clays during cleanup operations and runoff water 
filled the SRE pond to within 6 inches of the spillway leading to Brandeis Canyon and 
Simi Valley on March 23, 1964. The SRE pond was drained to Rocketdyne's Area II 
ponds to prevent overf1ow. A sample of the SRE pond when this began indicated 1.8 x 
10·6 pCi/cm3

. Six hours later a sample indicated 4.1 x 10·7 pCi/cm3
. Samples taken at 

the inlet of the first Area II pond and the midpoint of the second Area II pond 9 hours 
into the drainage process found 1.4 x I 0 7 )1Ci/cm3 and 6. 7 x 10-x pCi/cm3

, respectively. 
On March 24, 1964, the Area II ponds indicated an average of 6 x 10-s pCi/cm3

. This 
compares to an average of 6.8 x 10-x pCi/cm3 for a three-month period the previous year. 
Ultimately, 421,000 gallons of water from the SRE pond was drained to the Area II 
ponds. It was calculated that the maximum release of contamination from the incident 
was 5.8 x 104 pCi, with 5.2 x 103 )lCi released in the SRE pond. 

According to the incident report, of the major isotopes involved in contamination, the 
most restrictive maximum permissible concentration at the time for water was 6 x 1 o·5 
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11Ci/cm3
. With a total release restriction of I Ci per year and a release of approximately 3 

mCi, it appeared that the standards established by the AEC for liquid disposal were met. 
The incident report notes that the possibility of significant contamination offsite '"appears 
remote." Failure to detect the release until 24 hours after it happened was attributed to 
failure of personnel involved to request monitoring of the water, failure of personnel to 
check out on the hand and foot counter, f~1ilure of routine surveys of the building t1oors 
to detect increased contamination levels, and lack of frequency in outside surveys 
(Incident Report A030). 1 

• On June 15, 1964, an employee vacuuming contamination in the fuel handling machine 
service pit became contaminated. Nose swipes found 90 and 450 dpm beta-gamma in his 
nostrils and fingers on his right hand were contaminated to 300 dpm beta-gamma. The 
employee was fully suited and wearint; a full face mask while he was working. A few 
hours later, another employee wearing the same gear exhibited similar results after being 
in the service pit for 20 minutes. His nostrils were contaminated to 120 and 4,000 dpm 
beta-gamma. It was determined that the air lilter equipment was not rated high enough 
hr the contamination levels in the service pit and supplied air should have been u~ed. 
The airborne radioactive contaminatic111 was mixed fission products fi-O!n the MK-1 fuel 
handling machine (Incident Report A0409).~ 

• On June 17, 1964, two employees working in the fuel handling machine service pit were 
found to be contaminated. One employee was contaminated to a maximum of 0.3 mrad/h 
o:1 the front of his neck and had a nasal smear of I ,525 dpm beta-gamma. The other 
employee was contaminated to a maximum of 0.4 mrad/h on the back of his neck and had 
a nasal smear of 3,675 dpm beta-gamma. Both men were decontaminated, but intemal 
contamination was still present in sputum, spit, and breath. The men were wearing full 
face masks with supplied air, double coveralls, hovels, two pair of plastic and one pair of 
c~mvas shoe covers, and two pair of surgeon· s gloves while working. Smears of one of 
the masks revealed 13,000 dpm beta-gamma inside and 84,000 dpm beta-gamma outside. 
The incident report notes that there was extremely high surface and airborne 
contamination beneath the MK-1 fuel handling machine and the incident occurred during 
removal of Core I fuel. No immediate cause was found for the mechanical means of by 
which the employees inhaled contamination through their protective gear (Incident 
Report A0493). 3 

• On June 21, 1964, an SRE shift supervisor having been in the MK-1 fuel handling 
machine service pit was checked out and found to be contaminated. He had been in the 
pit for inspection prior to component disassembly. A count rate meter indicated 
approximately 300 cpm on his left foreann and 500 cpm on his shoes. Another employee 
then exited and was also found to be contaminated to 300 cpm. Nasal smears for the men 
were 30 and 280 dpm beta-gamma. Apparently, a component from the fuel handling 
machine had been dropped and caused a cloud of contamination in the tented area. A 
check of the area indicated I ,000 to 150,000 dpm/1 00 cm2 beta-gamma contamination all 

1 Badger, F. H., North American Aviation Internal Letter, re: SRE RIA Liquid Release, April 17, 1964. 
2 Bergstrom, W. H .. Atomics International Internal Letter, re: Incident Report. Fuel Handling Machine Service Pit, 
June 15, 1964, June 24, 1964. 
3 Unknown Author, Atomics International Internal Letter, re: Incident Report, FHM Service Pit, 6-17-64, June 24, 
1964. 
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over the west end of the high bay. An air monitor on the east side of the plastic screen 
dividing the cast and west high bay revealed a 200 cpm increase in airborne 
contamination. Spots smears of the area revealed less than 30 dpm beta-gamma. 
Personnel had reportedly taken off the full face mask in a portable change room booth set 
up adjacent to the service pit during a time when airborne contamination was still 
significant. Recommendations included providing filtered exhaust to the tented areas of 
work and use proper donning and doffing of protective gear, including removing face 
masks after outer gannent (Incident Report A0380). 1 

• On September 18, 1964, a crew began work in the SRE high bay to remove Core I fuel, 
cladding, and debris from the --Poor Man·s Hot Cell." Full protective clothing was worn 
with the exception of full face respirators, as the plan was to set up equipment first and 
begin operations later in the shift. Grappling tools and a bucket were lowered into the pit. 
After tedious manipulation with the grappling tool, one 18-inch piece of cladding, 
possibly containing NaK and up to three fuel slugs, \vas precariously placed in the 
bucket. Full face respirators should have been donned at this point, but difficulty vvas 
encountered in removing the rod from the bucket and the immediate action of all three 
personnel was necessary to prevent the rod from falling back into the pit and starting a 
fire. Upon securing the rod on a ledge, work ceased and all personnel left the area. An 
immediate contamination survey of two crew members revealed no contamination; 
however, nose swipes revealed nasal contamination of I ,380 and 9,000 dpm beta-gamma. 
A third crew member had a nose swipe of 400 dpm beta-gamma after his shower, but the 
rest of his body was clean. The men were all decontaminated and placed on restriction 
pending bioassay analysis. The contamination was thought to result from moving the rod 
to the ledge and creating airborne contamination (Incident Rep011 A0382)? 

• On December I, 1964, a probe was wrapped and lowered into a control rod thimble in 
storage to obtain a radiation measurement. Plastic sheeting was laid on the floor and the 
employee conducting the survey wore shoe covers and gloves. After getting the 
measurement, the probe was carefully unwrapped to avoid contamination spread to the 
probe or the immediate area. A contamination survey of the probe revealed a significant 
reading on the count rate meter despite precautions. The employee received 0.3 mrad/h 
contamination on his hands, between 2,000 and 6,000 dpm of contamination over his 
face, neck, and the front of his clothing, and I ,300 dpm of contamination on a nasal 
smear. A smear survey of the west high bay area after operation revealed contamination 
levels from I ,500 to I ,800 dpm II 00 cm2

. Decontamination reduced levels to non-detect 
(Incident Report A0545). 3 

• On December 18, 1964, size reduction of two control rods led to contamination of the 
surrounding area, equipment, and personnel. A tagged area entry permit was submitted 
for the transfer, cutting, and canning of control rods in the SRE high bay. Prior to 
operations, the west high bay floor was covered with plastic and plastic barriers were set 

1 Badger, F. H., Atomics International Internal Letter, re: Incident Report, SRE High Bav West, June 21, 1964, July 
I, 1964. 
c Tworek, D. D., Atomics International Internal Letter, re: incident Report. "Poor Man's Hot Cell, .. 9-18-64, 
October 6, 1964. 
'Unknown Author, Atomics International Internal Letter, re: Incident Report. SRE High Bav. 12-1-64, December 2. 
1964. 
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up around the storage cells. The work area was roped otl and designated a red tagged 
area. Two control rod lower thimbles were transferred from the canisters in moderator 
storage cell 2 to the fuel handling machine. They were transferred to two fuel cans, one 
in storage cell 25 and the other in storage cell 74. The lower 93 inches of each thimble 
was cut off and remained in the storage cell. The upper 129 inches of each thimble was 
transferred from the fuel handling machine to the canister in moderator storage cell 2. 
The radiation levels encountered during the cutting and transfer operations were 
measured. /\t 3 feet fi·om the thimble surface. activity was measured at 30 and 36 r/h 
(units may be incorrectly presented in the source document) for the two thimbles. /\t the 
surface of the cutting point, activity was measured at 11.5 and 12 r/h, respectively. 

Personnel exposures for three employees at this time were 45, 225, and 240 mr (units 
may be incorrectly presented in the source docu:nent). Follow up smear samples of the 
area found 3,000 dpm/1 00 cm2 beta-gamma on plastic outside the work area. 800 
dpm/1 00 cm2 beta-gamma on a new full- h1ce mask located south of the storage cells, 300 
dpm/1 00 cm2 beta-gamma on an uncovered portion of the floor south of the storage cells, 
and I 00 dpm/1 00 cm2 on the floor between the hot change room and the door leading to 
the high bay. One worker had a nasal smear indicating 600 dpm beta-gamma. 

!\ cleanup of the contaminated areas began and another smear survey was conducted. 
Contamination remained on the hot change room floor ( 120 dpm!l 00 em\ f1oor between 
the hot cell stairs and high bay door ( 120 dpm/ I 00 em\ and high bay f1oor just inside the 
hot change room door ( 180 dpm/1 00 em\ Other surveys found up to 2,400 dpm/1 00 
cm2 beta-gamma on items in the welder's work area, which prompted immediate roping 
off of the area and decontamination eff01is. It was not clear at the writing of the incident 
report what caused the contamination of the one employee and the surrounding area. The 
procedure had followed established guidelines. It was recommended that the open 
moderator storage cell be covered with a lid or plastic between transfers and that work 
periodically cease to allO\v for health and safety monitoring in the future (Incident Report 
A0371). 1 

• On January 14, 1965, the movement of a temperature probe caused radiation exposure in 
excess of guidelines for three personnel. Reevaluation of the personnel exposures 
suggested they were lower than reported because the film badge supplied used a linear 
fonnula to calculate exposures instead of a more accurate calibration curve. The 
corrected exposures showed that the three personnel involved in the incident received 
lifetime exposures well below the permissible level (Incident Report A0296). 2

· 
3 

• On February 20, 1965, an SRE core light was removed and replaced with a short plug. 
Personnel performed the operation manually with 0.5-inch water pressure in the core. 
The core light was brought up into a bag, which was tied off and cut. An extension of the 
core channel was removed and the plug was readied for insertion when particles of 
ignited sodium and contamination were released. The plug was dropped in place almost 

1 Townsend, R. I., Atomics International Internal Letter. re: Radiu/ogic:a! Saf"etv Incident Report. High Bay Area of 
SRE. Building 143. Santa Susana, December 18, 1964. 
2 Boeing Incident Database, Reviewed 2011. 
3 Correspondence from Remley, M. E., Atomics International, to Levy, J., U.S. Atomic Energy Commission, re: 
Tvpe B Radiation Exposures, April 2, 1965. 
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immediately, stopping the release of contamination. The spread of contamination was 
negligible, but personnel were contaminated. Two workers had contamination on their 
necks (I ISO and 300 dpm beta-gamma) and two workers had positive nasal smears (I ISO 
and 2,400 dpm). The health physics department was not given advanced notice of the 
operations and was not aware that the core would be open. Personnel indicated that this 
activity had been pcrfonned in the past without incident. No masks were wom during the 
operation (Incident Report A0386)I 

• On February 27, 1965, an employee was contaminated through two pairs of coveralls as 
he worked to change a door seal inside a moderator cask. The employee was 
contaminated to about 500 cpm on his neck. Only his head and shoulders were inside the 
cask and he was wearing a full face mask. The employee was observed the entire time by 
the health and safety department and no unusual occurrences happened while performing 
the operation (Incident Report i\0416 ).2 

• On April 24, 1965, an employee was injured in a non-radiological operation in the SRE 
high bay. The employee was drilling an electrical circuit box and the drill passed through 
the tip of this third finger. He was taken to the West Valley Baptist Hospital for 
treatment and later retumcd to work. The incident was not radiological in nature, other 
than it occurred in the SRE high bay (Incident Report A0444 ). 3 

• On March 22, 1965, an employee cut the tip of his thumb while attempting to adjust the 
position of a tempormy ring in a sodium line prior to welding. A small area of skin on 
his right wrist was found to be contaminated to 60 dpm beta-gamma. This contamination 
was easily removed by flushing with water. All other survey results showed background 
activity (Incident Report i\0445). 4 

• On August 19, 1966, an investigation took place to identify the cause of a recent incident 
at the SRE Tab Exposure Facility (TEF) resulting in exposure of operating personnel to 
primary sodium. At the time of the incident, personnel had inserted the tabs into the line 
and were preparing to expose them to primary sodium at nominal operating temperatures 
when the primary sodium started filling the piping and gas lock used for tab insertion and 
removal. A freeze steni temperature alann went off and an operating crew member found 
drops of sodium on the floor below the gas lock. The TEF inlet and outlet valves were 
closed and the heaters were tumed off so that the TEF was isolated from the primmy 
sodium line. The incident occurred because the temperature alarm on the TEF was out of 
calibration and alarmed at a higher temperature, preventing cooling operations from 
being implemented to keep the freeze stem frozen. The occurrence could have been 
much worse during reactor operations, so standard operating procedures were changed to 
include adding a lead shield to access ports when the reactor was operating, helium leak 
testing the TEF prior to melting sodium in the piping and exposure site, and freezing 

1 Bergstrom, W. H., Atomics International Internal Letter, re: SRE High Bay. 2-20-65, February 24, 1965. 
2 Owens, D. E., Atomics International Internal Letter, re: Incident Report, SRE High Bay, 2-27-65, March 2, 1965. 
3 Moore, 1. D., Atomics Intemational Intemal Letter. re: Incident Report, SRE High Bay, 4-24-65, May 6, 1965. 
~ Moore, J. D., Atomics Intemational Intemal Letter, re: Incident Report, Building I43 Primmy Na Pipe Gallery, 
Mar. 22. I965, May 22, 1965. 
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adjacent piping while sodium was in the exposure site among other changes (Incident 
Report A0041 ). 1 

• On December 8, 1967, radioactive \Vater was discovered in two 8-inch pipes that 
penetrate the floor of the maintenance cell at the SRE. Samples indicated radioactivity of 
6 x 10-4 ~tCi/cm 3 , which was principally Cs-13 7 with small amounts of Sr-90, Y -90, and 
Co-60. According to the incident report the radioactivity found in the water samples 
were comparable to standards for occupational exposure and were no more than a t~1ctor 
of I 0 greater than the 1967 standards for exposures in uncontrolled areas, with the 
exception of Sr-90 in both cases. However, further analysis of the liquid indicated that 
only about I 0 to 15 percent of the total activity in the water was Sr-90. The total activity 
in the water together with the loose or removable contamination in the pipes was 
detern1ined to be something less than 0.5 mCi. The incident report states that there is no 
potential hazard or safety problem associated with the contaminated water, but does note 
that the accumulation of water is an engineering concern (Incident Report A0321 ).~ 

• On October 23, 1976, radioactive gas escaped during the removal and replacement of the 
R-34 instrumentation probe from the core top at the SRE. A health physicist took an air 
sample 2 inches from inside the plug hole where the probe was located. On his way back 
to evaluate the sample, he discovered his shoes were contaminated. Results of the air 
sample were 2.0 x 10-" ~tCi/cm 3 for the immediate count and 2.0 x 10-~ ~Ci/cm3 for the 
delayed count. The health physicist reported the suspected contamination around the 
core and a possible airborne release to the operating personnel. Operating personnel were 
almost finished reinserting the probe so a 3-minute air sample was taken as the probe was 
completely replaced. Results of this air sample were 6.3 x 1 o-9 ~Ci/cm3 for the 
immediate count and 1. 7 x 1 o-t 1 ~Ciicm3 for the delayed count. The stationary air 
monitor 5 feet from the core face indicated no increase in radioactivity above 
background. Four personnel were contaminated between 400 and 500 counts above 
background. No contamination was found after showering. Nasal smears were below 20 
dpm beta for personnel. A smear survey found maximum removable contamination at 
I 0,000 dpm/1 00 cm2 beta. Decontamination began to remove the gross contamination as 
much as possible before the end of the work shift. The SRE high bay was roped offuntil 
additional smears and decontamination were completed. The cause of the release was 
attributed to the core pressure being zero and not negative. Operations involving the 
removal of plugs from the core were to have verification of negative pressure. Three 
days later the SRE high bay returned to routine working status (Incident Report A0289). 3 

• On August 1, 1977, the bottom of a cold trap (vapor condenser) at the SRE fell off during 
movement and contaminated the floor. The cold trap was lifted to a vertical position 
when the bottom fell off. The top portion of the cold trap was placed in a 55-gallon 
plastic bag. The bottom portion of the cold trap was hoisted up and placed in a plastic 
bag inside a 55-gallon drum. Steel baffle plates inside the cold trap had to be pulled 

1 Southward, B. G., Atomics International Internal Letter, re: lnvestiRation ol Incident at SRE Tab Exposure 
Faci!itv, August 19, 1966. 
2 Correspondence from Remley, M. E., Atomics International, to Levy, J., U.S. Atomic Energy Commission, re: 
Contaminated Water at the SRE, December 12, 1967. 
3 Radiation and Nuclear Safety, Rockwell International Internal Letter, re: Incident Report Radioactive Airborne 
Release at SRE, October 28, 1976. 
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loose and some sodium spilled on to the plastic. Contamination was noted on one of the 
workers· shoes. Nose smears were taken and ranged from background to 251 cpm. 
Surveys of personnel clothing revealed contamination ranging from I ,500 cpm to 20.000. 
Twenty spot smear samples were taken in the high bay area with a maximum count of 
50,000 dpm. Additional smears were taken in the health physics oflice, change room, 
hallways, shop area, and office area. Two smears came back over 50 dpm and those 
areas were cleaned (Incident Report A0059). 1 

• On August 10, 1977, a water-filled storage pit used at the SRE for temporary storage of 
activated material removed from the reactor vessel during decontamination and 
disposition activities was found to be leaking. The loss of water was detected the day 
after explosive cutting was done in the reactor vessel ncar a \"<1llit penetration pit that had 
been welded closed. The thought was that the weld had cracked, allowing water to leak 
into the reactor cavity. Steps were taken to discontinue work that could aggravate 
existing cracks; monitor the storage pit water level frequently; and develop plans for 
locating the leak, storing radioactive components out of the pit, and pumping 
contaminated \Vater from the pit. The water in the storage pit was contaminated to 7.2 x 
I 0~ 2 pCi/cm3 gross beta activity with a mixture of Na-22, Cn-60, Sr-90, Cs-13 7, and Pm-
147. 

Water samples were collected from existing wells and three additional monitoring wells 
were drilled. Analysis of the water samples from existing wells indicated that 
contamination did not spread outside of the immediate site, but could be in the 
surrounding soil, adjacent vaults, or to the reactor guard vessel annulus. During drilling 
of one of the new wells outside the east wall of the SRE, soil was found to be 
contaminated to 1 ,300 pCi/g. According to Rockwell, nom1al subsurface soil activity 
was 10 to 50 pCi/g. The water in the well was much less radioactive than the soil (39 
pCi/cm\ Preliminary water samples taken from nine well sites ranged from 2.1 x 10~x to 
4.9 x 10~5 pCi/cm3 where activity was found. The highest contamination was found in 
the well with the highest soil activity. Thus, the leak appeared to be in the east end of the 
storage pit. An estimated 2,200 gallons of water was leaked from August 9, 1977 when 
the pit was filled to August 22, 1977. As a result of the loss of water, radiation levels in 
working areas at the pit were now 20 to 50 mR/h. In October 1977, water samples were 
collected again and contamination ranged from 2.7 x 10-x to 9.1 x 10·6 pCi/cm3

, with the 
highest level of contamination at the wash cell valve pit presumably a result of activities 
that agitated the sediment in the area. Two steel tanks were installed for containment of 
water in the storage pit and all water in the pit was pumped to these tanks. These tanks 
also served as the storage location for radioactive components (Incident Report 
A0414)_:u 

• On September 23, 1977, a release of airbome radioactivity occurred in the SRE high bay 
when a sodium passivation vessel was being unloaded by crane. No unusual occurrences 

1 Health and Safety, Rockwell International Internal Letter, re: Radiation Incident While Mm·ing the Cold Trap into 
the Alcohol Passil'ation Tank at SRE, August I, 1977. 
c Correspondence from Tuttle. R. J .. Rockwell International, to Jackson, C., Energy Research and Development 
Administration, re: Leakage of Radioacti1·elv Contaminated Water at SRE, August 23, 1977. 
3 Correspondence from Tuttle, R. J., Rockwell International, to Jackson, C., Energy Research and Development 
Administration, re: Leakage of RadioactiPelv Contaminated Water at SRE. October 25, 1977. 
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or visible releases were noted in the operation, but contamination was discovered when a 
health physicist checked his shoes. One employee had a nasal swipe with 66.5 cpm 
measured over I 0 minutes (Rock weirs nasal background sample showed 20.5 cpm 
measured over I 0 minutes) indicating an airborne release; however, an air sampler 7 feet 
away did not detect any rise in activity. The contaminated particles were felt by 
Rockwell to be so large that they fell to the floor in the immediate area and thus were 
tracked out of the area on shoes (Incident Report A0458 and A0683 ). 1 

• On June 24, 1978, an employee was carrying a stainless steel tray and tripped over a 
piece of culvert piping that protruded 4 inches above ground. The worker suffered an 
injury to his leg and was taken to West Hills Hospital for treatment. The area of the 
incident was smear surveyed for radioactive contamination. An area of the protruding 
piping was found to have 50.7 dpm of contamination. No other detectable contamination 
was found in the area (Incident Report A0578). 2 

Current Usc: Building 4143 was demolished in 1999. The extent of the excm ation made 
during building demolition is shown in Figure 2.1.3h. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In early 1967, the AEC approved a plan for the deactivation of the SRE. The 
implementation of this plan resulted in a ""stored-in-place'" configuration. 3 

• In 196 7 and 1968, Rockwell shut down the primary sodium system and drained the 
sodium into the primary fill tank, and drained the secondary sodium into drums. The fuel 
cores were removed to the RMDF. Rockwell flushed and drained the liquid vvaste system 
and purged the gaseous waste system. Rockwell decontaminated the sump pit and wash 
cell pit, and decontaminated the external surL1ccs of the fuel and moderator handling 
machines as well as the main and portable hot cells. 1 

• In October 1969, Rockwell pumped groundwater seepage from the SRE wash cell valve 
pit and spread ""Drizite,'' a commercial drying compound over the pit floor to soak up the 
remaining moisture to allow for a smear survey of the floor and wall surfaces. Rockwell 
collected a 500-cm3 sample of groundwater for radiometric analysis. Results showed a 
beta concentration of 7.4 x 10-6 11Ci/cm3

. Groundwater seeped into the pit overnight and 
a second sample collected the next day indicated a beta concentration of 2.5 x 10-6 

)1Ci/cm3
. In November 1969, Rockwell conducted a smear survey and found removable 

contamination of between 21 and 1,326 dpm/100 cm2
. Rockwell concluded that the soil 

surrounding the wash cells was contaminated, probably as a result of an explosion that 
occurred in Wash Cell B in 1959. The wash cell liner was replaced after the explosion, 
but the outer sleeve was not replaced. This may have ruptured and released fission 

1 Owens, D. E., Rockwell International Internal Letter, re: Incident Report, SRE- September 23. 1977, Undated. 
2 Owen, R. K .. Rockwell International Internal Letter, re: Persona/Injury Incident of June 24. 1978 at SRE, July 7, 
1978. 
3 Ureda, B. and Heine, W., Facilities Dismantling Plan for SRE, Atomics International Report No. FDP-704-990-
003,June24, 1975,pp.9. 13,17-18. 
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products into the surrounding soil. 1 The wash cells were located in the nortlnvcst comer 
of Building 4143. 

• In October 1972, Rockwell reported that several areas of the SRE, accessible to 
personnel, had radiation levels in excess of 100 millirocntgens per hour (mR/h). These 
areas constituted ··high radiation areas"" and were required to be equipped with alam1s 
that would be automatically actuated in the event of personnel entry, or were required to 
be locked with positive control on entry. Rockwell reported that extensive internal 
contamination was present in the fuel handling machines and moderator handling 
machines. Also, there was a ··significanC amount of combustible material in wooden and 
cardboard boxes. which posed a fire hazard. 2 

• In July 1973, Rockwell prepared an environmental assessment for the decommissioning 
of the SRE. Specific items of work included the removal and disposal of primary 
sodium, sodium piping and tanks; the removal of the remaining secondary sodium system 
piping, pumps, tanks and components; the removal of systems 1(1r the cover gas, heaters. 
and instrumentation; the removal of the core components; the dissection and disposal of 
the reactor vessel, liner. and the activated concrete encasing the Iince the cleaning of 
piping galleries and floor trenches; the decontamination and reinstallation of shield plugs 
and cover plates; the removal of the fuel element wash cells and below-grade cm1h as 
required to eliminate contamination; and the backfilling, compacting, and patching of the 
floor with concrete to match the existing floor. 3 

• In December 1974, Rockwell made plans to ship SRE fuel to Savannah River..J 

• In 1975, Rockwell further dismantled and decontaminated the partially dismantled SRE. 
Rockwell removed reactor vessels and sodium systems, chemically passivated residual 
sodium, stored bulk primary sodium, and scrapped or buried components. The remaining 
facilities were decontaminated. 5

• 
6 

• In December 1976, Rockwell discussed its plan to excavate and repair the high bay. 
Rockwell's plan called for the excavation of all concrete surrounding the reactor vessel, 
excavation of all concrete structures enclosing the fuel storage cells, excavation of the 
wash cells structure including the valve pit, and excavation of the hot cell structure. 
Rockwell would backfill the excavations with clean concrete rubble and sand and would 
then pour a new high bay floor. 7 

1 North American Rockwell Corporation Internal Letter from R. K. Owen toW. F. Heine. re: ~Vater Seepage Hole in 
the SRE Wash Cell Valve Pit, January 15. 1970. 
c North American Rockwell Intemal Letter from W. F.eine to R. W. Hartzler, re: Usc of SRE Facilitvfin· Storage. 
October 30, 1972. 
1 North American Rockwell Corporation. Environmental Assessment, Decommissioning ofthc SRE. July 27, 1973. 
~ Rockwell International, Telephone Conversation Record from W. F. Heine to B. Chandler, re: Shipment of SRE 
Fuel to Savannah Ri1•cr, December I I. 1974. 
5 Ureda, B. and Heine, W., Facilities Dismantling Plan for SRE, Atomics Intemational Report No. FDP-704-990-
003, June 24, 1975, pp. 9, 13, 17-18. 
6 Sontag. S., Passivation of Remaining Sodium in SRE Core Vessel. Bldg. 143, Detailed Working Procedure, North 
American Rockwell Report No. N704-DWP-990-009, October I 0, 1975. 
7 Rockwell International lntemal Letter from B. F. Ureda to W. F. Heine, re: SRE Hot Cells D & D, December I, 
1976. 
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• In June 1977, Rockwell informed the Energy Research and Development Administration 
(ERDA) that the plutonium content in 55,000 pounds of SRE primary sodium (in !58 
drums) that it planned to ship to Hanford for storage, was below the detection limit of 2 x 
10-7 ~tCi/g. 1 

• In February 1979, Rockwell excavated, remowd, and shipped to Beatty, Nevada, for 
disposal, the SRE's 4-foot-thick concrete biological shield. Figure 2.1.3i shov•s the 
excavation of reactor shielding, Figure 2.1.3j shows the excavation of concrete 
sun-ounding the fuel storage cells. and Figu:-c 2.1.3k shows below-ground excavation. 
According to Rock\vell, tritium (H-3) produced in the reactor would h<l\e diffused into 
the concrete and the soil with which the cnncretc was in contact. The tritium would also 
have diffused into groundwater in th.: region of the SRE. Rockwell considered the 
releases to be below regulatory limits in effect <It the time.:' 

• Between November 1979 and September 1982. J\ NL conducted a series of radiological 
measurements and analyses at the SRE. Acti\ ities i;Kluded conducting instrument and 
smear surveys for radioactive cont<1minaticn and CClllccting and analyzing material 
samples. During the survey in the summer of 19~2, 46 locations with elevated 
radioactivity were detected. Of these areas. 27 indicated contamination in excess of 
ANL 's acceptable limits. However, all the areas were subsequently cleaned to below 
detectable limits before the survey w;:s completed. A:-.JL collected sludge samples from 
five access points in the sanitary sewer and str>m1 sewer systems. Elevated 
concentrations of Cs-13 7 were detected in three samples from the stonn sewer, and Sr-
90, Cs-13 7, and U were detected in the samples from the sanitary sewer as it exited 
Building 4143. ANL concluded that the effluent from the outfall of the storm and 
sanitary sewer lines was potentially contaminated.' 

• In 1983, Rockwell conducted a final release survey of Building 143 that included the 
below-grade hot celL the high bay, the overhead bridge cranes, the radioactive exhaust 
systems, the mezzanine offices, main floor offices, and main floor support areas. 
Rockwell found all below-grade surface radiation readings to be less than 0.1 mrad/h. 
All below-grade soil samples registered less than I 00 pCi/g. Rockwell's average 
background reading in the high bay was 0.04 1nrad/h. Smear survey results from the high 
bay were less than 10 dpm/100 cm2 alpha activity, and less than 70 dpm/100 cm2 beta
gamma activity. All results were below Rockwell's applicable limits for release for 
unrestricted use.4 

• In 1983, Rockwell surveyed Region IX of the SRE facility. This area comprised the 
paved area surrounding the northern portion of Building 4143 including the drainage 
channel along the north side of the fence. Rockwell found all surface radiation readings 

1 Rockwell International Letter from W. D. Kittinger to C. D. Jackson, ERDA, re: Shipment o/ SRE Sodium to 
Hanford, June 7, 1977. 
2 Tuttle, R. J., Tritium Production and Release to Groundwater at SSFL, Rockwell International Report No. 
NOOI SRRI40120, December 6, 1991, pp. 9-17, 46-48. 54. 
3 Argonne National Laboratory, Post Remedial Action Survey Report for the Sodium Reactor Experiment (SRE) 
Facility. Santa Susana Field Laboratories, Rockwell international, Ventura Countv. California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. iii-iv, 15. 
4 Wallace, J. H., Radiological Survey Results Release to Unrestricted U1·e. SRE Building 143, Rockwell 
International Report No. N704TI990038, May 3 L 1983, pp. 3, 8-9. 
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to be less than 0.1 1nrad/h. All soil samples registered less than I 00 pCi/g. All results 
were below Rockwell"s applicable limits for release f(Jr unrestricted use. 1 

• In 1983, Rockwell surveyed Region VIII of the SRE facility. This area comprised the 
paving to the south and west of Building 4143 to approximately the enclosure for the 
standing tanks TI, T2 and T3, including the drainage channel along the southwest to 
south edge of the paved area. Rockwell found all surbcc radiation readings to be less 
than 0.1 mrad/h. All results were below Rock\veirs applicable limits for release for 
unrestricted use. 2 

• In 1983, Rockwell surveyed Region lii of the SRE facility. This area adjoined Building 
4163, the Component Equipment Repair Facility (CERF). and comprised the entrance 
approach to the SRE complex. Rockwell found all surface radiation readings to be less 
than 0.1 mrad/h. All results were below Rockwell's applicable limits for release for 
unrestricted use 3 

• On July 23, 1985, the DOE released the SRE complex for unrestricted use and removed it 
from the DOE's radiologically contaminated Surplus Facilities Program. 4 

• In July 2000, Boeing excavated, removed, and SUITeyed for radiological contamination 
the drainage lines, septic tank and leach field that served Buildings 4003, 4143, and 4163. 
Instrument measurements and wipe samples were collected from the septic tank and 
associated piping. Boeing found no man-made gamma emitting radionuclides from 
gamma spectroscopy of concrete debris from the septic tank. The septic tank was full of 
a mixture of debris and soil. Boeing collected seven soil/gravel samples from the debris 
within the septic tank, its inlet pipes, and its outlet pipes. Using gamma spectroscopy, 
Boeing detected Cs-13 7 in the inlet pipes and inlet chamber in concentrations up to 2.5 
pCi/g. These materials were packaged as radioactive waste per Boeing's policy. Boeing 
also collected four soil samples from beneath the septic tank, but no man-made 
radionuclides were identified in these samples. Boeing collected seven soil/gravel 
samples along the length of the leach field lines. The highest concentration detected was 
Cs-13 7 at 0.65 pCi/g, which Boeing considered to be consistent with its local background 
level in 2001. 5 

• In October, November, and December 2000, Pacific Materials Laboratory, Inc. provided 
compaction tests during the structural backfill of two 20-foot deep excavations that 
remained at the conclusion of the demolition and removal of Buildings 4003 and 4143. 
Rough grading activities were conducted by engineering contractors Standard Industries 
of Ventura. Prior to fill placement using heavy grading equipment, minor isolated 

1 Wallace, J. H., Radiological Surl'ey Results Release to Unrestricted Use. SRE Region IX, Rockwell International 
Report No. N704TI990035, May 31, 1983, pp. 3, 7-8. 
2 Wallace, J. H .. Radiological Sun•ey Results Release to Unrestricted Uw:. SRE Region VIII, Rockwell 
International Report No. N704TI990034, May 13, 1983, pp. 3, 7-8. 
3 Wallace, J. H., Radiological Su1'1'ey results -Release to Unrestricted Use. SRE Region III, Rockwell International 
Report No. N704TI990029, May 13, 1983, pp. 3, 7-8. 
4 Voigt, W. R., Jr., Certification for Unrestricted Use of' the Sodium Reactor Experiment (SRE) Complex and the Hot 
Cm·e Facilitv (Building 003), U.S. Department of Energy, July 23, 1985. 
5 Letter from B. D. Sujata, The Boeing Company, to J. Evans, County of Ventura, re: Information Regarding Permit 
-Septic Tank and Leach Field, October 23, 2001. 
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depressions and irregularities within the bedrock surface were backfilled with %-inch 
gravel to less than 1 foot in thickness to create a nearly flat surface in the bottom of each 
excavation. Fill soils placed in the excavation consisted of imported soils expOiied from 
an off-site bon·ow site as well as on-site native soils local to the building sites. The limits 
of the excavation for Building 4003 are shown in Figure 2.1.3h. 1 

• In 200 I, Boeing conducted soil sampling at the f(m11er SRE site in areas planned for 
excavation due to high mercury levels. Boeing C.mnd no elevated radiation levels in 
these areas, but found elevated radiation le\'els in t\vo locations in a drainage ditch 
northeast of the former Building 4143 site. Follm\ ing excavation, confirmation sampling 
determined that Cs-13 7 levels were below Boeing· s cleanup level of 9.2 pCi/g.2 

• In 2001, the California Department of Health Services (DHS) conducted soil sampling at 
the location of elevated soil mercury concentr2ti'.1ns. east of the fonncr location of the 
SRE. The agency found gamma spectral result:; nnd isotopic analysis for uranium and 
thorium to be consistent with DHS background k\·L·ls.' 

Radiological Usc Authorizations: The following radiolot;ical usc authorizations were assigned 
to Building 4143. 

• Use Authorization No. 94, issued July 8, 1975. to expire on July 8, 1976, for the 
decontamination and disposition of the facilities program f()r the SRE. Authorized 
materials were unknown quantities of uranium, thorium. nnd "minor· amounts of 
transuranic elements, activation products, and mixed fission products . .J 

• Usc Authorization No. 94A, issued July 8, 1976. to expire July 8, 1977, for the 
decontamination and disposition of the facilities program for the SRE. Authorized 
materials were unknown quantities of uranium, thorium. and "minor· amounts of 
transuranic elements, activation products, and mixed fission products.5 

• Use Authorization No. 94C, issued July 8, 1978, to expire July 8, 1979, for the 
decontamination and disposition of the facilities progrmn for the SRE. Authorized 
materials were unknown quantities of uranium, thorium. and .. minor· amounts of 
transuranic elements, activation products, and mixed fission products.6 

Former Radiological Burial or Disposal Locations: A sanitary septic tank was installed for 
Buildings 4003, 4143, and 4163 as part of the originnl construction in 1956-57. The system, 
tank, and leach field were abandoned in 1964 when the complex was connected to the site-wide 

1 Pacific Materials Laboratory, Inc., Final Compaction Test Report Structural Backfill of Former Buildings 4143 
and 4003 Test Cells. Area IV Rocket dyne. Santa Susana Field Laboratorv. Ventura Countv. C A, January 2. 200 I. 
2 Letter from P. Rutherford, The Boeing Company, to S. Hsu, Department of Health Services, re: Request for 
Approval to Ship Soiljf-orn SRE to a Landfill, September 25. 200 I. 
3 California, Department of Health Services. Radiologic Health Branch, Preliminary Radiological Sun•ey of 
Mercwy Contaminated Soils East of the Former SRE Building- Survev Date: .lulv 26. 2001. November 19, 2002. 
4 Use Authorization No. 94 for the Decontamination and Disposition of the Facilities Program for the SRE, issued 
July 8, 1975. 
5 Use Authorization No. 94A for the Decontamination and Disposition of the Facilities Program for the SRE, issued 
July 8, 1976. 
6 Usc Authorization No. 94C for the Decontamination and Disposition of the Facilities Program for the SRE, issued 
Jul 8, 197R. 
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sewage treatment plant. In :2000, the septic tank, leach field, and associated piping were 
excavated and removed. 1 

Aerial Photographs: Aerial photographs show undeveloped land until a 1957 photograph when 
an irregularly shaped building is identified as Building 4143. A possible crane and overhead 
piping are identified in the 1957 photograph. In the 1959, approximately 1960, 1965, 1967, 
1972, and 1978, photographs, storage tanks, overhead piping, an open storage area, possible 
debris, and a stain are identified. Surface water flow from the north and south sides of the 
building are shown to tlow to a small pond located northeast of Building 4143. In the 1980 
photograph, excavation around the northeast corner of Building 4143 is observed. In the 1983 
photograph, open storage is observed at the northeast corner of Building 4143. Building 4143 is 
present in the 1988 and 1995 photographs, but a vegetated area is seen in place of Building 4143 
in the 2005 and 2009 photographs. 2 

Radionuclides of Concern: Building 4143 housed the SRE reactor that initially included a 
slightly enriched uranium reactor core and later included a uranium-thorium metal alloy core. 
Possible radionuclidcs include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, 
Am-241, neptunium-237 (Np-237), Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, 
Kr-85, Sr-89, Sr-90, Sb-125, 1-129. l-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, technetium-99 
(Tc-99), Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151). 3

··U All radionuclides of 
concern listed with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Cc-141, 
Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the 
EPA August 2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides 
omitted from the sampling plan have very short half-lives except for Sm-151 for which no 
analytical method is available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4143 was located south of a drainage divide. Based on general 
site topography, surface water flows into the storn1 drain system located south of the site and into 
the drainage channel located nmth of the site, which both connect to the SRE retention pond 
located nmthcast of the site. Outt1ow from the retention pond was initially onto the NBZ and 
Brandeis-Bardin Institute land. In 1959, a 6-foot diameter overflow pipe and a pumped sump 
were installed at the confluence of the two main drainage channels upstream of the pond. Water 
was then pumped through a 4-inch diameter overland pipe to a channel connecting to the Area II 
ponds. The overflow from these ponds is into Bell Canyon and thence to the Los Angeles 
River.(' 

1 Letter from B. D. Sujata, The Boeing Company. to J. Evans, County of Ventura, re; In/ormation Regarding Permit 
-Septic Tank and Leach Field, October 23, 2001. 

2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27 . 
.\Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of"SRE Fuel, July 2, 1975. 
6 Stelle, A. M., SRE Activity Requirement No. 27, D & D of" Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4143 area is Class 1 due to its documented releases and its former use as the SRE 
reactor building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 pre\ ide a com enient reference for the following recommendations. 

Previous characterizatic1n studies f(H the Building 4143 area were focused on delineating the 
extent of contamination hl st~ndards that were applicable at the time. Characterization was not 
conducted to delineate the ext~nt of contami~1ation consistent with the DTSC/DOE December 
2010 AOC. Therefore. <!dditi:1nal cbracterization is recommended for the Building 4143 area. 
This includes the following Bt:ildint>- 4143 areas and appu1ienances: 

• The f1at and low-lying areas sun-oundin~ Building 4143. Radionuclides originating from 
Building 4143 m::y h2ve migrated to these areas v i,l surface water f1ow or airborne 
releases. 

• The northeast corner of Building 4! 43 \vhere open storage was identified m aerial 
photographs and vvhere spills occulTed from sumps and underground vaults. 

• The nmih side of Building 4143 where approximately 3,550 gallons of water were 
dumped from two ndioactivc liquid \\aste storage tanks in 1964, and another spill 
occurred in 1977. 

• The area of the fuel cleaning cells (also known as wash cells) where an explosion caused 
damage to system components in June 1959. 

• The north and cast sides of Building 4143 where possible debris and stains were 
identified in aerial photographs. 

• The fonner septic tank and leach field area that also serviced Buildings 4003 and 4163. 
Boeing excavated, removed, and survey these items in 2000, but it is not clear that this 
area was thoroughly investigated and decontaminated. 

• The storm drain system located south of the site that connected to the SRE retention 
pond. The pond initially drained to the NBZ and Brandeis-Bardin Institute land, but was 
later connected through an overland pipe to a channel/ditch connecting to the Area ll 
ponds. 

• The drainage channel/ditch located north of the site that connected to the SRE retention 
pond. Accidental spills of contaminated water drained into this channel. 

• The sanitary sewer line located east of the site. If radionuclides were released into the 
sanitary sewer system, residual contamination may exist in the materials surrounding the 
sewer lines. 
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Site Description: The Building 4153 area comprises Building 4153, and the land surrounding 
this building located in the SRE complex at the northeast comer of Building 4143 at the end of E 
Street. Building 4153 was eonstmetcd in approximately 1957, as a service building for the 
SRE. 1

• :c Figure 2.1.4a provides a current photograph. Figure 2.1.4b provides a site layout, and 
Figures 2.1.4c, 2.1.4d, and 2.1.4e show Building 4153 undergoing demolition. The location of 
Building 4153 in the SRE complex is presented in Figures 2.1.1 f and 2.1.1 g. 

Building Features: Building 4153 was a small sheet-metal building located at the northeast 
corner of Building 4143. This is shown on the Building 4143 Floor Plan presented in Figure 
2.1.3b. The site layout is presented in Figure 2.1.4b. Building 4153 contained an underground 
vault, a 2,620-gallon secondary fill tank, a diffusion cold trap (vapor condenser) attached to the 
bottom of the secondary fill tank, an 80-gallon transfer tank, a sodium melt station, piping, 
valves, a freeze trap, a vapor trap, electrical controls, and switch gcar. 1 

Former Use(s): Building 4153 was the SRE sodium service building.2 

Information from Interviewees: In 20 I 0, a number of former \Yorkers were interviewed about 
their experiences at the SSFL. One had knowledge of Building 4153. Excerpts from his 
comments are presented below. 

• "Building 4153, the Sodium Service Building, contained the secondary sodium storage 
tank and the sodium melt station."3 This interviewee worked at the SSFL between 1958 
and 1968. 

Radiological Incident Reports: There have been several incidents associated with Building 
4153 that could have resulted in a release to the environment. The following table provides 
infom1ation presented in an incidents database provided by Boeing. Summaries of the incident 
reports arc provided following the table, when available. 

Building 4153 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0340 3/1211960 NA SERVICE SODIUM SERVICE VAULT 

VAULT SPILL CLEAN-UP RESULTED IN 
FIRE IN SODIUM CONTAINER. 

A0426 4/411960 NA SERVICE ACP SRE SODIUM SERVICE VAULT 
VAULT MODIFICATION IGNITED 

TETRALIN DURING WELDING. 
A0010 4/1011961 NA SERVICE MFP SODIUM FIRE IN SODIUM 

VAULT SERVICE VAULT. 

1 Ureda, B. and Heine, W, Facilities Dismantling Plan for SRE, Atomics Intemational Report No. FDP-704-990-
003,June26, 1975,pp. 76-77. 
' Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Interview No. 300 of former worker conducted by the DOE and EPA on July 16, 2010, p. 2. 
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Building 4153 Incident Report Summary (continued) 

-·-· ·-·. ... - .. 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A05J2 1/29/1962 SRE NA VAULT EMPLOYEE REPORTED 

INJliRED AND 
CONTAMINATED LEG ON TilE 
NEXT DAY. 

AOOU J/)0/1962 SRE NA VAULT MIT I MPLOYIT MOVED 
CONTAMINATED llTM INTO 
ClEAN AREA WITH OLT liP 
APPROVAL 

A05JJ :\ih/1 %2 NA SERVICL MFP \\ORKIR Il'i SODIUM SERVICL 
VAULT VAULT W'O REQlJIRI'D 

PERMIT OR CONTROLS. 
""lsntnpcs ~\It'\\ ntiL'n Js they Jre presented Ill the mcH.icnl d~ltahJsC I he rc..;carch tCJlll hdtL'\L'" th,tt i\·1l·P ts an J.crnn_:m tor lllt\cd 11'-''->lnn 

prnducts and :V ·p 1s an J.LTllfl} m !i1r ;Jcti\ attnn products. 

• On March 12, 1960, a crew of men wns going to work on a filter and cold trap (vapor 
condenser) in the Sodium Service Vault \Vhcn one of the men noticed sodium leaking 
from a valve. The sodium had leaked over some of the piping and onto the floor of the 
vault. The fire department was notified and the sodium was removed from the vault by 
putting it in a 55-gallon drum filled with calcium carbonate. The sodium was measured 
at I ,300 dpm/g and the radiation field the men were working in was 400 mrad/h. At 
approximately 10:45 a.m., a fire star1ed in one of the 55-gallon drums, but it was quickly 
put out with an argon purge. A few minutes later, a fire was noticed in the sodium 
service vault. The vault workers donned contained breathing apparatus and some assisted 
the firemen in trying to put out the fire. Eventually, the vault had to be scaled and purged 
with argon to put the fire out. During the fire, a high volume air sample was taken and 
measured 1.64 x 10· 111 ~tCjlcm3 • All personnel nnd equipment in the immediate area were 
smeared and found free of contamination (Incident Report A0340). 1 

• On April 4, 1960, a fire started in the Sodium Service Vault when welding sparks ignited 
tetralin on the iloor of the vault. Approximately 2 quarts of residual tetralin was on the 
floor when tetralin lines had been removed for modification. The area and personnel 
involved were monitored and no contamination was found. A high volume air sample 
was also taken and revealed no radioactive airborne contamination (Incident Report 
A0426).2 

• On April I 0, 1961, a contaminated sodium fire erupted in the Sodium Service Vault area. 
Sodium that had leaked onto the floor of the vault was being removed by being placed in 
35-gallon drums with calcium carbonate. Once all the sodium from the floor was 
drummed, sodium-covered insulation from the cold trap flange was placed in the drum. 
An explosion occurred and an employee nearby started pouring calcium carbonate on the 
contents of the drum. Another explosion occurred, accompanied by flames, and the drum 
was capped with a lid. At this time, an employee in full face mask carried the drum out 

1 Hetzler, O.K., Atomics International Internal Letter, re: Radio!o;;ica! Safety Incident Report. SRE Sodium Sen,ice 
Vault. 3/12/60, March 30, 1960. 
2 Marcotte, E.J., Atomics International Internal Letter, re: Radiological Safety Incident Report, Sodium Sen·ic:e Vault 
SRE. 414/60, April 19, 1960. 
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of the area so lire fighting could be effectively employed. After the smoking drum was 
removed another bag of calcium carbonate was emptied into the drum and an argon purge 
was started under the lid of the drum. Calcium carbonate \Vas banked along the bottom 
of the drum to prevent any sodium from leaking out. The drum started to cool ofT and it 
was placed in a 55-gallon drum as secondary containment with additional calcium 
carbonate. Personnel involved received nose smears, but all were negative. A high 
volume air sample taken in the Sodium Service Vault showed airborne activity at 6.3 x 
I o- 111 ~tCi/cm'. Smears taken in the surrounding area were all less than 30 dpm. The 
cause of the fire appeared to be usc of damp calcium carbonate (Incident Report AOO I 0). 1 

• On January 29, 1962, an employee scratched his leg while working in the Sodium Service 
Vault. He did not report the injury or have it checked out at the time. The following day 
he became contaminated again. The front portion of the employee's leg was 
contaminated to 1.3 mradih. The wound itself was free from detectable contamination. 
The Sodium Service Vault was noted as a red tagged area. The employee had been 
handling waste from this area with a radiation field of 250 mrad/h before the 
contamination was detected (Incident Report A0532). 2 

• On January 30, 1962. a tagged area entry permit for work in the Sodium Service Vault 
was approved for the first shift of workers. The permit was specified to expire at 4:00 
p.m. A tour of the SRE facility at 6:30p.m. revealed that four men were working in the 
area. Two men were in the vault welding the hot trap (heater) and two men were 
packaging waste. All four men had initialed the entry penn it after it expired. One of the 
employees requested the health physicist to monitor some radioactive waste. The waste 
was found to be 230 mrad/h, an abnonnally high reading for waste from the Sodium 
Service Vault. A check of personnel was immediately conducted. One employee was 
found to have contamination on his hands ( 1.2 mrad/h), leg ( 1.3 mrad/h), shoe ( 1.2 
mrad/h), socks (0.7 mrad/h), and nose (nasal smear 374 dpm). Another employee had 0.5 
mrad/h contamination on his hand because he did not have rubber gloves on under his 
canvas work gloves. Both men were successfully decontaminated. In an effort to 
pinpoint the cause of the contamination, an employee brought a flashlight into the Health 
and Safety Office, an untagged area, for a smear survey. The flashlight was found to be 
contaminated to 120 dpm beta-gamma. Eventually, a new tagged area entry pennit was 
requested to complete the work in the Sodium Service Vault. Numerous radiological 
safety rules and practices were violated in this incident and rule infraction notices were 
issued (Incident Report AOO 13 ). 3· 

4 

• On March 6, 1962, an employee removed tape over a weld in the SETF high bay and 
NaK ran out onto his hand and leg. He "flipped'' the NaK off his hands, but his coveralls 
started to burn. He took the coveralls off and headed for the shower. The Fire 

1 Lane, W.O., Atomics International Internal Letter, re: Radiological Sajetv Incident Report, SRE Sodium Service 
Vault. 4110/61, April28, 1961. 
2 Health and Safety Department, Atomics lntemational Letter, re: Notice of Health and Safety Rule Infraction, 
February 7, 1962. 
3 Denham, R.S., Atomics International Intemal Letter, re: Unusual Incident- SRE January 30, 1962, February 5. 
1962. 
4 Health and Safety Department, Atomics International Internal Letter, re: Notice of Health and Safctv Rule 
lnfr·action, February 7, 1962. 
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Department cleaned up the NaK. Health and Safety monitored the area and found no 
detectable beta-gamma contamination. The employee was found free of contamination. 
He did not realize there was NaK in the system and was not dressed in proper protective 
gear (Incident Report A0533 ). 1 

Current Use: Building 4153 was demolished 111 1978. Figures 2.1.4c through 2.1.4e show 
stages in the demolition process. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• By 1975, Rockwell had drained the secondary fill tank. At this time, Rockwell found that 
the diffusion cold trap, welded to the underside of the secondary fill tank, contained 
between 5 and 15 cubic feet of solid sodium. Rockwell planned to passivate the sodium 
in Building 4163 and cut the cold trdp loose. After removing the sodium systems and 
deactivating the electrical and gas services, Rockwell planned to have Building 4153 
razed by a salvage contractor. 1 

• In May 1977, Rockwell requested that Building 4153 be ··razed .. by a demolition 
contractor who would accept the resulting salvage materials in exchange for the labor 
required. This demolition contractor was also required to remove the \Vater tank support 
structure, the vent system blower support structure, both located above the inert gas 
system on the north SRE wall, and the shed-like structure located between the SRE and 
vault.2 

• In 1978, Rockwell undertook the demolition of Building 4153, part of which was 
underground. The concrete surfaces of the sodium service vault had become 
contaminated during reactor operations. Rockwell excavated an access ramp at the 
northeast comer of Building 4143 and found radiological contamination as high as 
13,000 pCi/g in the soil and in cracks in the bedrock surrounding the footing of Building 
4143. Rockwell packaged contaminated rubble. soil, and bedrock in tri-wall cardboard 
containers of 2000-pound capacity, mounted on plywood skids. Rockwell shipped this 
contaminated waste to two unnamed burial sites. Uncontaminated concrete was used as 
backfill material. The area was backfilled to provide machine access for further 
decontamination activity within the high bay of Building 4143.3 Figures 2. I .4c through 
2.1.4e show stages in the demolition process. 

• In September 1982, ANL conducted an independent verification survey in the region of 
former Building 4153. This included instrument and smear surveys and analysis of 

1 Sessions, S.D., Atomics International Internal Letter, re: Radiological Safety Incident Report, SETF High Bay, 
Bldg 24. 3/6/62, March 21. 1962. 
" Rockwell International Internal Letter from B. F. Ureda to S. Cunha, re: Disposition of Building !53 - Sodium 
Service Building, May 25, 1977. 
3 Rockwell International, Sodium Reactor Experiment Decommissioning Final Report. ESG-DOE-13403, August 
15,1983. pp. 115-120. 166-171. 
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material samples. ANL found that radiological contamination was below the limits 
specified in the Draft ANSI standard No. N 13.2 and the 1982 NRC guidelines. 1 

• In 1983, Rockwell conducted a radiological survey of the paved area surrounding the 
northem portion of Building 4143 including the drainage path along the no11h side of the 
fence. Survey results indicated an average reading of Cl.04 mracl/h for surface gamma 
radiation, and I 08 soil samples were found to have an average of 33 pCi/g of gross 
detectable beta activity, with a maximum of 98 pCi/g. Rockwell's acceptable limit for 
soil was I 00 pCi/g of gross detectable beta activity. All survey results were below 
Rocbvcll"s applicable limits for release for unrestricted usc.=' 

Radiological Usc Authorizations: The DOE released the area for unrestricted use as part of the 
SRE release dated July 23, 1985.3 

Former Radiological Burial or Disposal Locations: Building 4143, adjacent to Building 4153, 
had a sanitary septic tank installed as part of the original construction for Buildings 4003, 4143, 
and 4163 in 1956-57. The system, tank, and leach field were abandoned in 1964 when the 
complex was connected to the site-wide sewage treatment plant. In 2000, the septic tank, leach 
field, and associated piping were excavated and removed. 4 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 aerial 
photograph when a small rectangular building is identified as Building 4153. Building 4153 is 
seen in the 1959, approximately 1960, 1965, 1967, and 1972 photographs. In the 1978 
photograph, Building 4153 appears to have been demolished. In the 1980 photograph, an 
excavation is observed in the location of Building 4153. In the 1983 photograph, open storage is 
observed in the location of fom1er Building 4153. Bare ground is observed in the 1988 and 1995 
photographs, and a vegetated area is seen in the 2005 and 2009 photographs. 5 

Radionuclidcs of Concern: Building 4153 was part of the SRE reactor complex and was 
located on the no11h side of Building 4143. Possible radionuclides include U-238, U-234, U-235, 
U-236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, 
Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, I-129, 1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.6

' 
7

' s All radionuclides of concem 
listed with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-

1 Argonne National Laboratory, Post Remedial Action Survev Report for the Sodium Reactor E\periment (SRE) 
Facilitr. Santa Susana Field Laboratories, Rock-..vel! International. Ventura County, California, DOE-EV-0005-46. 
i\NL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
'Wallace, J. H., Radiological Sun•ev Results Release to Unrestricted Usc. SRE Region IX, Rockwell lntemational 
Rep011 No. N704TI990035. May 31, 1983, pp. 3-8. 
'U.S. Department of Energy, Certification for Unrestricted L\e of the Sodium Reactor Experiment (SRI:.) Complex 
and the Hot Cave Facility (Bldg. 003), July 23. 1985. 
4 Letter from B. D. Sujata, The Boeing Company, to J. Evans, County of Ventura, r: lnfimnation Regarding Permit 

Septic Tank and Leach Field, October 23, 200 I. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
(, Hart. R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
7 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
x Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
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140, Nb-95. Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the EPA 
August 2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted 
from the sampling plan have very short half-lives except for Sm-151 f(n which no analytical 
method is available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4153 was located south of a drainage divide. Based on general 
site topography, surf~1ce water flows into the drainage channel located north of the site, which 
connects to the SRE retention pond located northeast of the site. Outflow from the retention 
pond was initially onto the NBZ and Brandcis-Bardin Institute land. In 1959, a 6-foot diameter 
overflow pipe and a pumped sump were instal!cd at the confluence of the two main drainage 
channels t!pstream of the pond. Water was then pumped through a 4-inch diameter overland pipe 
to a channel connecting to the Area II ponds. The overflow from these ponds is into Bell 
Canyon and thence to the Los Angeles River. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4153 area is Cla:o,.; J due to its former usc as a service building for the SRE reactor. 

Recommended LocatioEs fct· Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the BuiL!ing 4153 area were focused on delineating the 
extent of contamination to standards that were <1pplicablc at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4153 area. 
This includes the following Building 4153 areas and appurtenances: 

• The flat and low-lying areas sunounding and in the location of Building 4153 where open 
storage was identified from aerial photographs. Radionuclides originating from 
Buildings 4143 and/or 4153 may have migrated to these areas via surface water flow or 
airbome releases. 

• The drainage chan:1cl located north of the site that connects to the SRE retention pond. 
Spills occuned in Building 4153 that contained an underground vault, a 2,620-gallon 
secondary fill tank, a diffusion cold trap attached to the bottom of the secondary fill tank, 
an SO-gallon transfer tank, a sodium melt station, piping, valves, a freeze trap, and a 
vapor trap. 

2.1.5 Building 4163 Area 

Site Description: The Building 4163 area comprised Building 4163 and the land sunounding it, 
located in the SRE complex approximately 50 feet east of Building 4143, at the end of E Street. 
Building 4163 was constructed in 1958 as a site service building.2

• 
1 Figures 2.1.5a through 

1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
2 Wallace. J. H., Radiological Survey Results - Release to Unrestricted Use, SRE Building 163, Rockwell 
International Report No. N704TI990039, April 8, 1982, pp. 3-7. 
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2.1.5c provide a current photograph, a floor plan, and a 1977 aerial photograph. The location of 
Building 4163 in the SRE complex is presented in Figures 2.1.1 f and 2.1.1 g. 

Building Features: Building 4163 was a rectangular building located about 50-feet cast of 
Building 4143. Building 4163 was built in two sections; the west side comprised a steel 
prefabricated Butler building structure approximately 40 feet by 40 feet, separated from the cast 
side by a floor-to-ceiling sheetrock wall. The west side contained a change room, a !-ton crane, 
sprinklers, and an exhaust systcm. 2

• -' The cast side was a 3,200 square feet box shop, which 
contained a 5.5-foot deep SRE operations mockup pit with concrete walls and a soil bottom. 1 

Figure 2.1.5b presents a f1oor plan. The location of the mockup pit on the f1oor plan is unclear. 
Figure 2.1.5c provides an aerial view of Building 4163 taken in July 1977. 

Former Usc(s): Building 4163 was the Component Equipment Repair Facility (CERF) and Box 
Shop. The west side was used for the repair of radiologically contaminated equipment, such as 
primary sodium pumps and valves, while the east side, containing a pipe shop and machine shop, 
was used for the construction of wooden shipping containers and for non-nuclear support 

-1 ' work. · 

Information f1·om Interviewees: 
their experiences at the SSFL. 
comments are presented below. 

In 20 I 0. a number of former workers were interviewed about 
One had knowledge of Building 163. Excerpts from his 

• "One end of Building 4163 was used for the disassembly and maintenance of radioactive 
and non-radioactive SRE components and equipment. The remainder of the building was 
a machine shop. . . Sodium pumps, valves, and intermediate heat exchangers were 
examined and repaired as necessary in Building 4163. The work there involved 
components from both radioactive and non-radioactive systems. The building was 
decontaminated as necessary so that personnel access was generally unrestricted."6 This 
former employee worked at the SSFL between 1958 and 1968. 

Radiological Incident Reports: There have been several incidents associated with Building 
4163 that could have resulted in a release to the environment. The following table provides 
infonnation presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Rockwell International letter from C. C. Comnners to L. Lanni, DOE, re: Building 003 and Building 163 
Ownership, March 25, 1982. 
1 Ureda. B. F., SRE Activitv Requirement 24, Decontamination of' Building 163 (CERF), Rockwell International 
Report No. N704ACR990020, February 15, 1977, p. 2. 
4 Owens, D. E., Radiological Sun·ev Results Release to Unrestricted Use, SRE Region 11 (Building 163. Box 
Shop), Rockwell International Report No. N704TI990028, May 4, 1978, pp. 3, 5-7. 
5 Owen, R. K., Radiological Survey Plan, Support of' D & D Program Operations at T-143 (SRE), Rockwell 
International Report No. N704TP990008, September 15, 1981, p. 2. 
6 Interview No. 300 of former worker conducted by the DOE and EPA on July 16,2010, p. 2. 
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Building 4163 Incident Report Summary 

- ·--·· ------ . ·-

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0424 2113/1960 SRE PIPE SHOP ACP EMPLOYEES UNWRAPPED 

CONTAMINATED PliMP lOR 
REPAIR IN CLEAN PIPL Sl!OP. 

A03RI R/5/1964 SRF ARI-A IMPROPER HANDLING OF 
SODIUM CO:v!PONLNTS 
CONTAMINATED I'IRSONNH 
AND AREA. 

A0542 9/15/1964 SRI Bl.DG 163 MIP DRUM CO:\ IAI:\IN(i PRIMARY 
PIPING FROM SRI \\'AS 
FOUND SMOKING IN C!~IU 
BLDG. 

-
A0461 12/7/1964 SRF Cl RF ACP ARC CUTTING Pll !C iGED 

FILTERS CAl I SIMi I liGH 
AIRBOR:\1 AC l!VITY. 

A03R5 I2/2I /I%4 Tl h:\ Cf.RF WORK IN THI 
CONTAMI:\ATED U)l IPMI"iT 
REPAIR FACILITY 
CONTAMINATED 3 
EMPLOYEES. 

A0600 11/1/1966 CERF T163 Bl.DCi MFP PRIMARY SODIUM VALVL 
CLEANING RESULTED IN 
EXPLOSION & 
CONTAMINATION SPREAD. 

-
*Isotopes <J.n: wnttcn as they arc prc:-;entc-d 1;~ the mCJdcnt dJtJ.h~1~c. ! he resca:-ct1 tc:J.Jn be!:e,·e~ th:J.t MI·P ts an acronym tor ITIJ\cd lissJon 
products and ACP is an acrcmym tOr acti\ati~m products. 

• On February 13, 1960, an employee removed a contaminated pump impeller (126 
dpm/1 00 cm2 beta-gamma) from its protective \vTapping in a clean area of the SRE Pipe 
Shop. A health physicist questioned why this \Vas done and the employee noted there 
\\as no other area available to perfonn the repair operation on the part. The health 
physicist noted that if the health physics department had been notified <liTangements 
would have been made for a controlled work area. The impeller was rewrapped until it 
could be decontaminated. The incident report notes that the supervisor involved showed 
poor management and the employee has constantly shown a lack of respect for 
established radiological safety practices (Incident Report A0424 ). 1 

• On August 5, 1964, personnel and equipment were contaminated in the Sodium 
Component Cleaning Area. An employee discovered his hands and feet were 
contaminated on a routine checkout survey. Smears of the forklift he had been driving 
showed 200 to 300 dpm/1 00 cm2 beta-gamma. Two bags of radioactive waste on the 
forklift were 700 dpm/1 00 cm2 beta-gamma on the outside surface. Other members of 
the crew were alerted to the contamination and brought in for monitoring. Contamination 
of the four men involved ranged from 7 to 18 mrad/h on the shoes, 2 to 6 mrad/h on the 
hands, and nasal smears ranging from 30 to 2, I 00 dpm beta-gamma. The rest of their 
bodies showed nothing above background levels. The men were decontaminated and 

1 Health Physics Department, Atomics Intemational Intemal Letter, re: Health Physics Notice ofRule lnfi-ac:tion, 
Februar 13, 1960. 
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released, although two men were placed on restriction until bioassay results were 
received. 

An extensive smear survey was then conducted in all areas and building where the men 
had been working as well as all equipment that had been used by the men. Areas found 
to have contamination levels exceeding "permissible limits" included: door handles 
between the SRE lobby and hallway (370 dpm beta-gamma), door handles in the CERF 
room (I ,200 dpm beta-gamma), the ground in front of the CERF door ( 120 dpm beta
gamma), and the cherry picker seat/steering wheel (300 dpm beta-gamma), and nmning 
board ( 110 dpm beta-gamma). Additional smear surveys found maximum levels of 
contamination as follows: crane hook on steam pad (3.4 x I O.J dpm beta-gamma), 
Dowanol tank on the steam pad (2. 7 x 104 dpm beta-gamma), concrete steam-cleaning 
pad ( 1.8 x I 03 dpm beta-gamma), concrete oil-bath pad ( 1.3 x I O.J dpm beta-gamma), and 
f1oor of building containing oil-bath tank (3.6 x I 03 dpm beta-gamma). Both concrete 
pads and most of the items on the pads were contamination to some level, but none to the 
levels described above. Smears of the asphalt between the two pads were below 30 dpm 
beta-gamma. 

The incident appears to have resulted from handling of a contaminated pipe during 
various stages of the component cleaning operation. Nasal contamination may have 
resulted from the initial unwrapping of the pipe where airbome release may have 
occuned, or from personnel touching their nose with contaminated hands. The incident 
report suggests temporarily suspending operations until the exact cause of contamination 
is found and con·ective measures can be implemented (Incident Repmi A0381 ). 1 

• On September 15, 1964, an employee noticed smoke coming from under the lid of a 55-
gallon waste disposal drum at the CERF. The drum was approximately half full of pipes 
containing sodium contaminated with fission products. The fire department was called 
and they anived in full protective gear. They opened the drum and poured a bag of 
calcium carbonate in to cover all of the sodium. The drum was closed. No 
contamination to personnel or equipment resulted from the incident (A0542).~ 

• On December 7, 1964, an arc welder cutting through a contaminated steel and sodium 
component had to stop because the smoke inside the glove box he was working in 
obscured his vision. Smoke then started coming out of various openings in the glove box 
so the operation was shut down and personnel were requested to leave the area. A high 
volume air sampler that was started at the beginning of the cutting operation was shut off 
after a 10-minute period and indicated activity of 1.76 x 10·8 f1Ci/cm 3

. Two employees 
had nasal smears that revealed contamination of 72 and 150 dpm and a fireman 
responding to the incident had a nasal smear of 18 dpm. The men were restricted from 
radioactive areas until bioassay results were reviewed. The incident report notes that the 
health physics department should be given a copy of any written procedure for work 

1 Townsend, R. E .. and C. L. Young, Atomics International Internal Letter, re: Radiological Saf(•tv Incident Report, 
August 23, 1964. 
c Young. C. L., Atomics International Internal Letter, re: Incident Report. Building 163 (CERF). 9-I5-64, September 
17, 1964. 
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involving radioactive material with sufficient time prior to the start of the job to fully 
evaluate hazards involved (Incident Reports A0461 ). 1 

• On December 21, 1964, a tagged area entry permit was approved for cleanup of the 
CERF Building 163. The area had been used for the disposition of the SRE main 
intermediate heat exchanger (MIHE). When a health physicist entered the work area to 
provide assistance, he noticed that an operation \>vas being perf(mned that was not 
approved in the pcm1it. An employee was using a skill saw to cut wood used as cribbing 
for the SRE MIHE. The wood cribbing was saturated \Vith cutting oil and material from 
within the heat exchanger. The air in the CERF was filled with sawdust and no one was 
wearing respirators. The employee was told to stop sawing. but he stated he was almost 
finished and that the health physicist co~Ild swipe his nose if he wanted. A nasal smear 
indicated background activity, but it was suspected the cmplc)yee blew his nose prior to 
the swipe. A 10-minute air sample indicated airborne activity at 1.83 x 10-

9 ).1Ci/cm3
. 

Later, the whole work crew was surveyed for contamination and results \\ere negative on 
alL but three people. Nasal smears ranged from 120 dpm to 300 dpm beta-gamma. No 
clothing or skin contamination was detected as proper protective clothing was worn. A 
second I 0-minute air sample taken after the dust settled showed a reduction in activity to 
7.1 x 10- 11 pCi/cm3

• The incident occurred due to haste and lack of fon.:sight in the 
cutting operation (Incident Report A0385). 2 

• On November 1, 1966, a sodium explosion occuncd in the CERF (Building 4163 ). The 
incident occurred during cleaning of a valve used in the SRE primary sodium service 
system. Although the valve had been soaking in Dowanol solvent for approximately 6 
weeks prior to the cleaning operation, some unreacted sodium remained in the valve and 
reacted violently with the cleaning agent. Smear surveys of the area following the 
explosion indicated contamination levels from 726 to 57,762 dpm/1 00 cm2 beta-gamma. 
A high volume air sample obtained in the CERF change room indicated airborne 
concentrations of 2 x 10-9 ).1Ci/cm3

. A recount of the air sample 24 hours later indicated a 
concentration of 1.2 x 10-9 )..lCi/cm'. Filter paper from the air sample was analyzed for 
isotope identification. Results showed the presence of Cs-13 7, Na-22, Sr-90, and Y -90. 
The CERF room was decontaminated and SRE employees were reminded of the hazards 
involved in using solvents to react sodium (Incident Report A0600). 3 

Current Usc: Building 4163 was demolished in 1999. Based on available infonnation, the 
dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1978, Rockwell conducted a radiological survey at the east end of Building 4163 and 
on asphalt-covered outside areas, to see whether contamination had migrated from the 
west end of the building. Rockwell did this in preparation for removing the wall between 
the two parts of Building 4163. Survey results for the cast end of Building 4163 indicated 

1 Galperin, A., Atomics International Internal Letter, re: Incident Report. CERF. I 2-7-64, January 7, 1965. 
2 Tworek, D.O .. Atomics International Internal Letter, re: Incident Report. Contaminated Equipment Repair Facilitv 
(CERF) Building 163, 12-21-64, January 8, 1965. 
3 Unknown Author, Atomics International, re: Radiation Safetv Progress for Nm·ember 1966, December 9, 1966. 
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less than 30 dpm/1 00 cm2 for removable contamination, below 0.1 mrad/h for surface 
gamma radiation, and below I 00 dpm/1 00 cm2 for beta-gamma emitters. All survey 
results indicated that the east end of Building 4163 was below Rockwe!r s applicable 
limits f()r relc(]se for unrestricted use.' 

• In October 1981, Rockwell commenced decontm11ination and removal activities in the 
contaminated west end of Building 4163. Rockwell removed a 5-ton overhead bridge 
crane together with the radioactive exhaust system and all aluminum w(]inscot interior 
walls. Rockwell scahhled the f1oor area and packaged all radioactively contaminated 
equipment for shipment to an unnamed o ffsite land burial location. 1 

• In early 1982, Rockwell conducted a radiological survey of Building 4163 following the 
completion of decontamination activities. Survey results for the west end of Building 
4163 indicated, for removable contamination, less than 20 dpm/1 00 cm2 for alpha 
emitters, and less than 75 dpm/1 00 cm2 for beta-gamma emitters. For surface radiation, 
all readings were below 0.1 mrad/h. Concrete wall and core samples from the 5.5-fooi 
deep box shop mockup pit were found to be below 25 pCi/g of gross detectable beta 
activity. Soil samples collected from the bottom of the pit were found to be below 30 
pCi/g. All survey results for the west end of Building 4163 were below Rockwell's 
applicable limits for release for unrestricted use. 1

• 
2 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Building 4163 and its suiTounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelines. 3 

Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.4 

Former Radiological Burial or Disposal Locations: Building 4163 was initially connected to 
the Buildings 4003, 4143, and 4163 leach field system until it was closed and abandoned in 1964 
when the complex was connected to the site-wide sewage treatment plant. In 2000, the septic 
tank, leach field, and associated piping were excavated and removed. 5 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular-shaped building is identified as Building 4163. Building 4163 appears to 
have increased in area by about 50 percent in the 1959 photograph. Building 4163 is seen in the 
approximately 1960, 1965, 1967, 1972, 1978, 1980, 1983, 1988, and 1995 photographs. A 

1 Wallace. J. H., Radiological Survcv Results Release to Unrestricted Usc. SRE Building 163. Rockwell 
International Report No. N704TI990039, AprilS, I 982, pp. 3-7. 
'Wallace, J. H., Radiological Survey Results -Release to Unrestricted Use, SRE Region Ill, Rockwell Intemational 
Report No. N704TI990029, May 13, 1983, pp. 3-7. 
3 Argonne National Laboratory, Post Remedial Action Survey Report ji1r the Sodium Reactor Experiment (SRE) 
Facility, Santa Susana Field Laboratories, Rockwell lntemational. Ventura Countv, Calij(n-nia, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
4 U.S. Department of Energy, Certification for Unrestricted U1·e of the Sodium Reactor Experiment fSRE) Complex 
and the Hot Cave Facility (Bldg. 003), July 23, 1985. 
5 Letter from B. D. Sujata, The Boeing Company, to J. Evans, County of Ventura, re: Information Regarding Permit 

Septic Tank and Leach Field, October 23, 2001. 
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vegetated area is seen in the location of Building 4163 in the 2005 photograph. Dark colored 
sheeting appears to cover the site in the 2009 photograph. 1 

Radionuclides of Concern: Building 4163 was part of the SRE reactor complex and was 
located northeast of Building 4143. Possible radionuclidcs include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137, Cc-14L Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.c,'.-+ All radionuclides ,1fconcem listed 
with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-R5, Sr-89, 1-131, Cc-141. Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the EPA August 
20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted from 
the sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface \Vater flows into the storm drain 
system located south and east of the site, which connects to the SRE retention pond located 
northeast of the site. Outflow from the retention pond \vas initially onto the NBZ and Brandeis
Hardin Institute land. In 1959, a 6-foot di:nneter 0\ cr11ow pipe and a pumped sump were 
installed at the conf1ucncc of the two main drainage channels upstream of the pond. Water was 
then pumped through a 4-inch diameter overland pipe to a channel connecting to the Area II 
ponds. The ovcrf1ow from these ponds is into Bell Canyon and thence to the Los Angeles 
River.:i 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4163 area is Class l clue to its documented releases and its former use as an SRE 
support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4163 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4163 area. 
This includes the following Building 4163 areas and appurtenances: 

• The flat and low-lying areas surrounding Building 4163. Radionuclidcs originating from 
Buildings 4163 and/or 4143 may have migrated to these areas via surface water f1ow or 
airbome releases. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
c Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
3 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
4 Letter from Heine, W. F., Atomics International. to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content o{SRE Fuel, July 2, 1975. 
5 Stelle, A. M., SRE Activitv Requirement No. 27, D & Do{ Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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• The ston11 drain system located south of the site that connects to the SRE retention pond. 

• The sanitary sewer line for Buildings 4003, 4143, and 4163 located south of the site. If 
radionuclidcs were released into the sanitary sewer system, residual contamination may 
exist in the materials surrounding the sewer lines. 

2.1.6 Building 4183 Area 

Site Description: The Building 4183 area comprised Building 4183 and the land sutTounding it 
located in the SRE complex at the end of E Street. Building 4183 was constructed in 
approximately 1957 as a fire pump building. 1 ~ Figures 2.1.6a and 2.1.6b provide current and 
historic photographs. The location of Building 4183 in the SRE complex is presented in Figure 
2.1.1 g. 

Building Features: Building 4183, located northeast of Building 4143, was less than I ,000 
square feet in area and was constructed with a steel frame, siding and roof. It contained an 
emergency generator, which was connected to a I ,500-gallon gasoline fuel underground tank, 
UT-71. This tank was excavated and removed in 1998 without monitoring for radioactivity.

1
• 

3 

A historical site photograph taken on February 12, 1975, is presented in Figure 2.1.6b. It shows 
a large diameter pipe, which was connected to the \Vater tower. It also shows bags of material 
located on the south side of Building 4183, which appear to be related to decontamination and 
demolition activities. 

Former Usc(s): Building 4183 was the fire pump building for the SRE complex? This building 
is assumed to have housed pumps to pump water from the water tower to the SRE complex in the 
event of a fire. 

Information ft·om Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4183 was demolished in 1999. Based on available infon11ation, the 
dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. AN L found that 
Building 4183 and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N13.12 and NRC 1982 guide1ines.

4 

1 Historical Site Photograph from Boeing Database, February 12, 1975. 
" Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
1 Sierra Geoscience, Inc., Report on UST Closure, Tank #UT-7 I BuiidinJ!. 4 I 83, Santa Susana Field La bora ton•. 
Ventura County, California, January 11, 1999, p. 2. 
4 Argonne National Laboratory, Post Remedial Action Survey Report for the Sodium Reactor Experiment (SRE) 
Facility, Santa Susana Field Laboratories. Rod:we/1/nternational, Ventura Cozmty, California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
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• In 1983, Rockwell conducted a radiological survey as part of the SRE survey. Survey 
results indicated, for surface radiation, an average reading of I 0 11Rih. Soil samples 
collected from this area were found to contain less than 30 pCi/g of gross detectable beta 
activity. All survey results were below Rock\vclr s applicable limits for release for 
unrestricted use. 1 

Radiological Usc Authorizations: The DOE released the area for unrestricted usc on July 23, 
1985.2 

Former Radiological Burial or Disposal Locations: Building 4183 had a 1 ,500-gallon 
underground gasoline fuel tank that was removed in December 1998.' 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a square-shaped building is identified as Building 41 X3. Building 4183 is seen in 1959, 
with a pipe connecting it to the water tower Site 4703. This is also seen in the approximately 
1960, 1965, and 1967 photographs. In the 1972, 1978, 1980, 1983, 1988 and 1985 photographs, 
the pipe extends half-way up the hillside; it docs not reach the water tower. A vegetated area is 
seen in the location of Building 4183 in the 2005 photograph. The 2009 photograph shows dark
colored sheeting covering the location of fonncr Building 4183.4 

Radionuclidcs of Concern: Building 4183 was part of the SRE reactor complex and was 
located noi1heast of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fc-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.5, 6

. 
7 All radionuclides of concern listed 

with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, l-131, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 
2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from 
the sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4183 was located south of a drainage divide. Based on general 
site topography, surface water flows into the drainage channel located north of the site, which 
connects to the SRE retention pond located northeast of the site. Outflow from the retention 
pond was initially onto the NBZ and Brandcis-Bardin Institute land. In 1959, a 6-foot diameter 
overflow pipe and a pumped sump were installed at the confluence of the two main drainage 

1 Wallace. J. H .. Radiological Survey Results Release to Unrestricted Usc. SRE Region X, Rockwell International 
Report No. N704TI990036. May 31, 1983, pp. 7-8. 
c U.S. Department of Energy, Certification j(w Unrestricted Use of the Sodium Reactor E\perimcnt (SRE) Complex 
and the Hot Cave Facility (Bldg 003), July 23, 1985. 
1 Sierra Geoscience, Inc., Report on UST Closure. Tank #UT-71 Building 4183. Santa Susana Field Laboratorv. 
Ventura Countv. Califhrnia. January II, 1999, pp. 1-2. 
4 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 Hart, R. S., Distribution of" Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
6 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
7 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content o{SRE Fuel, July 2, 1975. 
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channels upstream of the pond. Water was then pumped through a 4-inch diameter overland pipe 
to a channel connecting to the Area II ponds. The overf1ow from these ponds is into Bell 
Canyon and thence to the Los Angeles River. 1 Radioactive materials do not appear to have been 
handled in Building 4183, but the site could have become contaminated by surface water and 
airbome releases from other buildings within the SRE complex. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4183 area is Class I due to its former use as an SRE support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4183 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommended for the Building 4183 area. 
This includes the following Building 4183 areas and appurtenances: 

• The f1at and low-lying areas sunounding Building 4183. Radionuclides originating from 
Building 4143 may have migrated to these areas via surface water tlow or airborne 
releases. 

• The area south of Building 4183 where bags of material can be seen in the 1975 historical 
photograph. It is unclear whether radioactive material was stored in the bags. 

• The drainage channel located north of the site that connects to the SRE retention pond. 

2.1.7 Building4184Area 

Site Description: The Building 4184 area comprises Building 4184, and the land surrounding it 
located in the SRE complex at the end of E Street. Building 4184 was constructed in 
approximately 1957 as a battery room and diesel generator canopy.2 Figure 2.1. 7a provides a 
current photograph. Building 4184 was located between Buildings 4183 and 4185, as shown in 
Figure 1.3. 

Building Featm·es: Building 4184 was a single story building of less than 1,000 square feet in 
area. 

Former Use(s): Building 4184 was the SRE battery room and diesel generator canopy. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 Stelle, A. M., SRE Activity Requirement No. 27. D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Rep011 No. N704ACR990024, September 14, 1981, p. 6. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-Novembcr 
1992. 
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Current Usc: Building 4184 was demolished prior to 1978. Based on available information, 
the dimensions of the excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Building 4184 and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelincs. 1 

• In 1983, Rockwell conducted a radiological survey as part of the SRE survey. Survey 
results indicated, for surf~1ce radiation, an average reading of 10 ~tR/h. Soil samples 
collected from this area were found to contain less than 30 pCi/g of gross detectable beta 
activity. All survey results were below Rockwell's applicable limits for release for 
unrestricted use. 2 

Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.3 

Former Radiological Budai or Disposal Locations: Adjacent Building 4183 had a I .500-
gallon underground gasoline fuel tank that was removed in December 1998.4 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular-shaped building is identified as Building 4184. (The HSA team believes that 
Building 4184 is indistinguishable from Building 4185 in the aerial photographs.) Building 4184 
is seen in the 1959, approximately 1960, 1965, 1967, and 1972 photographs. A building slab is 
observed in the 1978, 1980, and 1983 photographs. Bare ground is seen in the 1988 and 1995 
photographs. A vegetated area is seen in the location of Building 4184 in the 2005 photograph. 
Dark colored sheeting covers the site in the 2009 photograph. 5 

Radionuclidcs of Concern: Building 4184 was part of the SRE reactor complex and was 
located northeast of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.6

• 
7

• 
1 All radionuclides of concern listed 

1 Argonne National Laboratory. Post Remedied Action Sun•ev Report ./(Jr the Sodium Reactor Experimellt (SRI:) 
Facility, Santa Susana Field Laboratories, Rockwell international, Ventura County, Ca/if(mJia, DOE-EV-0005-46, 
ANL-OHS/HP-84-101. February 1984. pp. 1-3, 15. 
2 Wallace, J. H .. Radiological Sur\'Cy Results Release to Unrestricted Use. SRE Region X. Rockwell Intemational 
Report No. N704TI990036, May 3 I, !983, pp. 7-8. 
1 U.S. Department of Energy, C ertification.fiJr Unrestricted U1·e o/ the Sodium Reactor Experiment (SRt) Complex 
and the Hot Cave Facility (Bldg 003). July 23, 1985. 
4 Sierra Geoscience, Inc., Report on UST Closure. Tank #UT-71 Building 4183, Santa Susana Field Lahoratorv. 
Ventura Countv. Cali/ornia, January 11, 1999, pp. 1-2. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
6 Hart, R. S., Distribution o/ Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
7 

Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, . 1-7. 
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with the exception of'Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, 
Nh-95, Ru-103, Ru-106, Xe-133, Xc-135, Pm-147 and Sm-151 arc included in the EPA August 
20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted !'rom 
the sampling plan have very short half-lives except for Sm- I 5 I for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Building 4 I 84 was located south of a drainage divide. Based on general 
site topography, surface water flows into the drainage channel located north of the site, which 
connects to the SRE retention pond located northeast of the site. Outt1ow from the retention 
pond was initially onto the NBZ and Brandcis-Bardin Institute land. In 1959, a 6-foot diameter 
ovcrf1ow pipe and a pumped sump were installed at the conf1ucnce of the two main drainage 
channels upstream of the pond. Water was then pumped through a 4-inch diameter overland pipe 
to a channel connecting to the Area II ponds. The overflow from these ponds is into Bell 
Canyon and thence to the Los Angeles River. 2 Radioactive materials do not appear to have been 
handled in Building 4184, but the site could have become contaminated by surt~1ce water and 
airborne releases tl·om other buildings within the SRE complex. 

Radiological Contamination Potential: The preliminary MARSSJM classification for the 
Building 4184 area is Class I due to its former use as an SRE support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4184 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 l 0 AOC. Therefore, additional characterization is recommended for the Building 4184 area. 
This includes the following Building 4184 areas and appurtenances: 

• The Hat and low-lying areas surrounding Building 4184. Radionuclides originating from 
Building 4143 may have migrated to these areas via surface water t1ow or airbome 
releases. 

• The drainage channel located north of the site that connects to the SRE retention pond. 

2.1.8 Building 4185 Area 

Site Description: The Building 4185 area comprises Building 4185, and the land surrounding it 
located in the SRE complex at the end of E Street. Building 4185 was constructed in 
approximately 1957 as a steam generator control building. 3 Figures 2.1.8a and 2.1.8b provide a 

1 Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
2 Stelle, A. M., SRE Activitv Requirement No. 27. D & D of Building 143 Retention Pond and Sanitwy Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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current photograph and floor plan. The location of Building 41 X5. west of Building 41 S4, is 
shown in Figure 1.3. 

Building Features: Building 4185 was of less than I ,000 square feet in area. A floor plan for 
Building 4185 is presented in Figure 2.1.8b. 

Former Use(s): Building 4185 was the steam generator control building. 1 

Information from Interviewees: None to date 

Radiological Incident Reports: None (()lmd. 

Current Usc: Building 41 S5 was demolished prior to 1978. Based on available inf(mnation, 
the dimensions of the excavation made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Building 4185 and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N 13.12 and NRC I 9S2 guidclines. 1 

• In 1983, Rockwell conducted a radiological survey on Region IX as part of the SRE 
survey. The western half of Building 4185 was in Region IX. Survey results indicated, 
for surface radiation, an average reading of 0.04 mrad/h. Soil samples collected from this 
area were found to contain less than 98 pCi/g of gross detectable beta activity. All survey 
results were below Rockwell's applicable limits for release for unrestricted use.2 

• In 1983, Rockwell conducted a radiological survey on Region X as part of the SRE 
survey. The eastern half of Building 4185 was in Region X. Survey results indicated, for 
surface radiation, an average reading of 10 ~tR/h. Soil samples collected from this region 
were found to contain less than 30 pCi/g of gross detectable beta activity. All survey 
results were below Rockwell's applicable limits for release for unrestricted use. 3 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.4 

Former Radiological Burial or Disposal Locations: Building 4143, located a few feet 
southwest of Building 4185, had a sanitary septic tank installed as part of the original 

1 Argonne National Laboratory, Post Remedial Action Survey Report .fcJr the Sodium Reactor Experiment (SRE) 
Facilitv. Santa Susana Field Laboratories, Rocf...vve/1 International. Ventura Countv. California. DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3,15. 
c Wallace, J. H., Radiological Survey Results -Release to Unrestricted Use, SRE Region IX, Rockwell lntemational 
Report No. N704TI990035, May 31, 1983, pp. 7-8. 
3 Wallace, J. H., Radiological Survey Results Release to Unrestricted Usc, SRE Region X, Rockwell Intemational 
Report No. N704TI990036, May 31, 1983. pp. 7-8. 
4 U.S. Department of Energy, Ccrtificationfor Unrestricted Use of the Sodium Reactor EJ<periment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003), July 23, 1985. 
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construction in 1956-57. The system, tank, and leach field vvere abandoned in 1964 when the 
complex was connected to the site-wide sewage treatment plant. In :2000, the septic tank, leach 
field, and associated piping were excavated and removed. 1 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular-shaped building is identified as Building 4185. (The HSA team believes that 
Building 4185 is indistinguishable from Building 4184 in the aerial photographs.) Building 4185 
is seen in the 1959, approximately 1960, 1965, 1967, and 1972 photographs. A building slab is 
seen in the 1978, 1980, and 1983 photographs. Bare ground is seen in the 1988 and 1995 
photographs. A vegetated area is seen in the location of Building 4185 in the 2005 photograph. 
Dark colored sheeting is observed in the location of Building 4185 in the 2009 aerial 
photograph.= 

Radionuclidcs of Concern: Building 4185 was part of the SRE reactor complex and was 
located northeast of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241. Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, fc-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.1.-1. :i All radionuclidcs of concern listed 
with the exception of Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 
2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted fi·om 
the sampling plan have ve1y short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4185 was located south of a drainage divide. Based on general 
site topography, surface water flows into the drainage channel located north of the site, which 
connects to the SRE retention pond located northeast of the site. Outflow from the retention 
pond was initially onto the NBZ and Brandcis-Bardin Institute land. In 1959, a 6-foot diameter 
ovcrf1ow pipe and a pumped sump were installed at the confluence of the two main drainage 
channels upstream of the pond. Water was then pumped through a 4-inch diameter overland pipe 
to a channel connecting to the Area II ponds. The overflow from these ponds is into Bell 
Canyon and thence to the Los Angeles River.6 Radioactive materials do not appear to have been 
handled in Building 4185, but the site could have become contaminated by surface water and 
airborne releases from other buildings within the SRE complex. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4185 area is Class 1 due to its fom1er usc as an SRE support building. 

1 Letter from B. D. Sujata. The Boeing Company, to J. Evans. County of Ventura, r: lnfrmnation Regarding Permit 
Septic Tank and Leach Field, October 23, 2001. 

'U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 llart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
6 Stelle, A. M., SRE Acti1·itv Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024. September 14, 1981, p. 6. 
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Recommended Locations for Soil/Sediment Sampling: 

October 2012 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4185 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional charackri;:ation is recommended f(lr the Building 4185 area. 
This includes the following Building 4185 areas and appurtenances: 

• The Hat and low-lying areas surrounding Building 4185. Radionuclides originating from 
Building 4143 may have migrated to these areas via surf~1ce water flow or airborne 
releases. 

• The drainage channel located north of the :-,ite that connects to the SRE retention pond. 

2.1.9 Building 4505 Area 

Site Description: The Building 4505 area comprised Bt:ilding 4505 and the land surrounding it 
located in the SRE complex at the end of E Street. Building 4505 was constructed prior to 1959 
as a storage shed. 1 Figure 2.1.9a provides a current photograph. The location of Building 4505, 
northeast of Building 4163, is shown in Figure 1.3. 

Building F caturcs: Building 4505 was an approximately 600 to 800 square-foot storage shed 
located northeast of the east end of Building 4163 in the SRE complex. 1 

Former Usc(s): Building 4505 was a storage shed. N,-, information has been found concerning 
the matcri:1ls stored in the shed, but the shed was in the SRE complex so may have contained 
radioactive materials. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4505 was demolished prior to 1980. The concrete pad of Building 4505 
was demolished prior to 1995. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1978, Rockwell conducted a radiological survey at the east end of Building 4163 and 
on asphalt-covered outside areas extending to Building 4505, to see whether 
contamination had migrated from the west end of the building. Survey results indicated 
less than 30 dpm/ 100 cm2 for removable contamination, below 0.1 mrad/h for surface 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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gamma radiation. and below I 00 dpm/ I 00 em for beta-gamma emitters. All survey 
results were below Rockwelrs applicable limits for release for unrestricted use1 

• In September I 982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
the concrete pad remaining from Building 4505 had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N I 3. I 2 and NRC 1982 guidelines.2 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July 23, 
1985. 1 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1959 photograph 
when a square-shaped building is identified as Building 4505. This can also be seen in the 
approximately 1960, 1965, 1967, 1972. and 1978 photographs. A concrete pad is observed in the 
1980, 1983, and 1988 photographs. Bare ground is seen in the 1995 photograph, while a 
vegetated area is seen in the location of Building 4505 in the 2005 photograph. Dark colored 
sheeting is observed in the location of Building 4505 in the 2009 aerial photograph.4 

Radionuclides of Concem: Building 4505 was part of the SRE reactor complex and was 
located northeast of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, 1-131, Cs-134, Cs- 13 7, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 5

·
6

· 
7 All radionuclides ofconcem listed 

with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 
2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from 
the sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water flows into the storm drain 
system located south and east of the site, which connects to the SRE retention pond located 
northeast of the site. Outflow from the retention pond was initially onto the NBZ and Brandeis
Bard in Institute land. In 1959, a 6-foot diameter overflow pipe and a pumped sump were 

1 Owens, D. E., Radiological Survey Results Release to Unrestricted Use. SRE Region II (Building 163, Box 
Shop), Rockwell International Report No. N704TI99002R. May 4. 1978, pp. 5-7. 
2 Argonne National Laboratory. Post Remedial Action Surn:v Report _fc1r the Sodium Reactor E<pcrimcnt (SRE) 
Facilitv. Santa Susana Field Laboratories. Rockwell International. Ventura County. Ca!ij(Jrnia. DOE-EV-0005-46. 
ANL-OHS/HP-84-101, February 1984, pp. 1-3,15. 
1 

U.S. Depat1ment of Energy, Certificationfor Unrestricted Usc o{t!tc Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facility (Bldg 003), July 23, 1985. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 Ha11, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
6 Kinzer,J. and Crawford, A. C., SRE First Core Fuel, Atomics Intemational Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
7 

Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
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installed at the confluence of the two main drainage channels upstream of the pond. Water was 
then pumped through a 4-inch diameter overland pipe to a channel connecting to the Area II 
ponds. The overflow fi·om these ponds is into Bell Canyon and thence to the Los Angeles 
River. 1 It is unknown whether radioactive materials were handled in Building 4505, but the site 
could have become contaminated by surface water and airborne releases from other buildings 
within the SRE complex. 

Radiological Contamination Potential: The preliminary MJ\RSSIM classification for the 
Building 4505 area is Class I due to its former usc as an SRE support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the follo\ving recommendations. 

Previous characterization st<IJies for the Building 4505 area were focused on delineating the 
extent or contamination to standards that were applicable <lt the time. Characterization was not 
conducted to delineate the extent or contamination consistent with the DTSC/DOE December 
20 I 0 J\OC. Therefore, additional characterization is rccom::1.~nded for the Building 4505 area. 
This includes the follmving: Building 4505 areas and appurten<!nccs: 

• The flat and low-lying areas surrounding and beneath Building 4505. Radionuclides 
originating from Buildings 4163 and/or 4143 may have migrated to these areas via 
surface water flow or airborne releases. 

• The former leach field area for Buildings 4003, 4143, and 4163, located east of Building 
4505. It is not clear that this area was thoroughly investigated and decontaminated. 

• The stonn drain system located south of the site that connects to the SRE retention pond. 

• The sanitary sewer line located south of the site. If radionuclidcs were released into the 
sanitary sewer system, residual contamination may exist in the materials surrounding the 
sewer lines. 

2.1.1 0 Building 4653 Area 

Site Description: The Building 4653 area comprises Building 4653 and the land surrounding it 
on the hillside north of the SRE on the east side of 11th Street. Building 4653 was constructed in 
about 1957 as an Interim Radioactive Waste Vauit. 2 Figure 2.1.10a provides a current 
photograph. Figure 2.1.1 Ob provides a plot plan showing Building 4653 located north of the 
SRE complex. Figure 2.1.1 Oc shows waste holdup tanks in 1977. 

Building Features: Building 4653, located on the hillside above Building 4143, consisted of 
several vaults one of which contained 10 50-gallon tanks and interconnected piping. A 
compressor vault contained compressors, controls and piping. A suction tank was buried behind 

1 Stelle, A. M., SRE Activizv Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, !981, p. 6. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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and above Building 4653. Six decay tanks, four for gas and two for liquid, were buried in front 
of and below Building 4653. Building 4653 was connected to the SRE by piping. 1

• :c 

Former Use(s): Building 4653 was an interim radioactive waste vault. Liquid wastes generated 
in the SRE were directed to one of the two 5,000-gallon liquid holdup tanks before disposaL 
Liquids were pumped from f1oor drains in the hot cell area, hot sinks in the controlled areas, and 
the fuel element wash station located in the high bay area of the reactor r()Ol11. Most of the 
radioactivity was from mixed fission products. There were two gas storage systems: a low 
volume system for the core cover gas, and a larger volume system f()r all other areas of the SRE. 
Gas was pumped to one of four gas holdup tanks where short-lived radioactivity decayed. 
Activation products were the primary isotopes detected in the gas holdup system. 1 

Information from Interviewees: In 20 I 0, a number of former workers were interviewed about 
their experiences at the SSFL. One had knowledge of Building 4653. An exerpt from his 
comments is presented below. 

• ··The reactor gas was stored in four tanks behind the SRE. It was kept in those tanks until 
the radiation degraded enough for it to be safely released to the environment, which took 
approximately two weeks. One of my assignments was to check the wind direction and 
weather conditions. If the wind was directed towards the ocean. or over the San 
Fernando Valley and Los Angeles, then the gases would be released from the appropriate 
tank. This occurred at night, to minimize the possibility of exposure to SSFL workers:·' 
This interviewee worked at the SSFL between 1959 and 1960. 

Radiologicallneident Reports: There has been one incident associated with Building 4653 that 
could have resulted in a release to the environment. The following table provides infom1ation 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided following the table. 

Building 4653 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0062 1111411977 NORTH OF HIGH MFP OVERFILLED LIQUID 

BAY TRANSFER TANK SPILLED RIA 
LIQUID OUTSIDE. 

*Isotopes arc wntten as the' arc presented m the met dent database. l he research team behc\"cs that MI-l' IS an acronym lor 1111xcd hsS!on 
products. 

• On November 14, 1977, the 500-gallon radioactive liquid transfer tank, one of two on the 
hillside, was overfilled while performing a backflush of the SRE Culligan filter. An 
estimated 25 gallons of water overflowed around the tank and to the surrounding asphalt. 
Activity was estimated at 0.12 )lCi/cm3

, for a total of 11 mCi. Principal isotopes were 
Cs-137, Sr-90, and Co-60. Absorbent material was placed on the spill and efforts were 

1 Gallegos, A. N., Disposal of Radioactive Waste Svsterns at Bldg 653 and Bldg 143, Rockwelllntemational Report 
No. N704-DWP-990-054, April 7, 1977, pp. 3, 9-10. 
2 Owens, D. E., Radiological Survey Results - Release to Unrestricted U~e. SRE Region V (Gas Storage Vault), 
Rockwell International Report No. N704TI990031, November 2, 1978, pp. 3-9. 
3 Interview No. 207 of former worker conducted by the EPA, only, September 2010. 
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made to cover the areas with plastic and plywood to prevent further spreading of 
contamination in the high wind conditions at the time. The incident occurred because the 
operator was not continuously watching the tank sight gage and the backf1ush operations 
proved difficult (Incident Report A0062). 1 Contaminated soil does not appear to have 
been removed. 

Current Use: Building 4653 was demolished in 1977. Figure 2.1.1 Oc shows some t)f the waste 
holdup tanks undergoing removal in 1977. Based on available information, the dimensions of 
the excavation made during building demolition are unknown. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Releasc(s): A 
chronokgy of radiological investigations at this building is as follows: 

• In I 977, Rockwell removed, using J hJck hoc. all buried tJnks and associated piping. 
Contaminated soil \vas detected between the liquid holdup tanks and near one of the 
LOncrete vaults. This soil was excJvated and stc)red in 39-cubic-foot waste containers 
l'efore being shipped ofT-site as mdioactive waste together with the pipes. \ ahcs. and 
umks from the building. After the systems had been removed. additional contamination 
was detected in the concrete walls ar:d f1oor cf one vault. Several inches of concrete 
were chipped ofT the vault, packaged, and shipped off-site. It was reported that 
uncontaminated concrete was left in pla:e to stabilize the hillside before backfilling.' 

• Following demolition, Rockwell conducted a radiological survey of the site of Building 
4653 as part of an SRE survey. Survey results indicated a maximum reading of 0.08 ± 
0.05 mrad/h along the south side of the area. Concrete samples were collected during 
demolition and all concrete \vith activity above 100 pCi/g was removed. Soil samples 
\'>ere collected throughout thc area. The maximum beta activity detected in soil was 49.3 
pCi/g. All survey result::, were below Rockwcll"s acceptable limits for release to 
unrestricted use.2 

• Between November 1979 and September 1982, ANL conducted a series of verification 
surveys of the SRE complex. This included instrument and smear surveys and analysis 
of material samples. ANL found that the Building 4653 area was decontaminated below 
the limits specified in the draft ANSI Standard N13.12 and NRC Guidelines dated 1982. 3 

Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.4 

Former Radiological Burial or Disposal Locations: Building 4653 was a disposal location. 

1 Brengle, R.G., Rockwell International Internal Letter. re: Spill ofRadioaGiivelv Contaminated Water During SRE 
Badjlush Operations, November 15. 1977. 
" Owens, D. E.. Radiological Sun·ev Results Release to Unrestricted Use, SRE Region V (Gas Storage Vault). 
Rockwell International Report No. N704TI990031, November 2, 1978. pp. 3-9. 
3 Argonne National Laboratory, Post Remedial Action Sun'ey Report for the Sodium Reactor Erperiment (SRE) 
Facilitv. Santa Susana Field Laboratories, Rodwell International. Ventura County, California, Report No. DOE
EV-0005/46, ANL-OHS/HP-84-101. February 1984, pp. iii, 15. 
4 U.S. Department of Energy, Certification for Unrestricted U1·e of the Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003), July 23, 1985. 
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Ae.-ial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when disturbed ground is seen in the location of Building 4653. Building 4653 can be seen in 
the 1959, approximately 1960, 1965, 1967, and 1972 photographs. Disturbed ground is seen in 
the 197S photograph. The site is vegetated in the 1980, 1983, 1988, 1995, 2005, and 2009 
photographs. 1 

Radionuclides of Concern: Building 4653 was part of the SRE reactor complex and was 
located northwest of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241. Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, l-129, l-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 2 · 3 ·~ All radionuclides of concern listed 
with the exception of Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, l-131, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135. Pm-147 and Sm-151 are included in the EPA August 
20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from 
the sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Building 4653 is located on high ground south of a drainage divide and 
north of SRE Building 4143. Based on general site topography, surface water f1ows south to a 
drainage channel located north of Building 4143. This channel carries surface water to the SRE 
retention pond located northeast of the site. Outflow from the retention pond was initially onto 
the NBZ and Brandeis-Bardin Institute land. In 1959, a 6-foot diameter overf1ow pipe and a 
pumped sump were installed at the confluence of the two main drainage channels upstream of 
the pond. Water was then pumped through a 4-inch diameter overland pipe to a channel 
connecting to the Area II ponds. The overflow from these ponds is into Bell Canyon and thence 
to the Los Angeles River. 5 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4653 area is Class 1 due to its fonner use as an SRE support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

lnfonnation is lacking regarding the excavation activities at Building 4653. In addition, previous 
characterization studies for the Building 4653 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Building 4653 area. This includes 
the following Building 4653 areas and appurtenances: 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
3 Kinzer, J. and Crawford, A. C., SRE First Core Fuel. Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7 . 
.J Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
5 Stelle, A. M., SRE Activi(v Requirement No. 27. D & Dol Building 143 Retention Pond and Sanitmy Sewer, 
Rockwell International Report No. N704ACR990024. September 14, 1981, p. 6. 
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• The f1at and low-lying areas surrounding Building 4653. Radionuclides originating from 
Building 4653 may have migrated to these areas via surf~1ce water f1ow or airborne 
releases. 

• The hillside downgradient of Building 4653 where one of the two liquid waste tanks 
overf1owed, as a result of overfilling, contaminating soil in the run-offarea in 1977. 

• The stom1 drain system located south of the site that connects to the SRE retention pond. 

2.1.11 Pad 4684 Area 

Site Description: The Pad 4684 area comprised Pad 4684 and the land surrounding it located in 
the SRE complex at the end of E Street. Pad 4684 was constructed in about 1957 as a steam 
generator pad. 1 Figure 2.1.11 a provides a current photograph. The location of Pad 4684 is 
shown in Figure 1.3. 

Building Features: Pad 4684 was less than 2,000 square feet in area located northeast of the 
cast end of Building 4143 in the SRE complcx. 1 

Former Usc(s): Pad 4684 was a concrete pad for the steam generator. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Pad 4684 was demolished prior to 1980. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Pad 4684 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelines. 2 

• In 1983, Rockwell conducted a radiological survey in the area of Pad 4684. The survey 
area was designated as SRE Region X. Survey results indicated an average reading of 10 
).lR/h for surface gamma radiation, and 25 soil samples were found to have less than 30 
pCi/g of gross detectable beta activity. All survey results were below Rockwell's 
applicable limits for release for unrestricted use. 3 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
' Argonne National Laboratory, Post Remedial Action Survey Report ./(Jr the Sodium Reactor Experiment (SRE) 
Facility. Santa Susana Field Laboratories, Rod:we/1 International. Ventura County. California. DOE-EV-0005-46, 
ANL-OHS/HP-84-101. february 1984. pp. 1-3. 15. 
3 Wallace, J. H .• Radiological Survey Results Release to Unrestricted Use. SRE Region X. Rockwell International 
Report No. N704TI990036, May 31. 1983, pp. 5-8. 
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Radiological Usc Authorizations: The DOE released the area for unrestricted usc on July 23, 
19g5_1 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular pad is identified as Pad 4684. This can also be seen in the 1959, 
approximately 1960, 1965, 1967, 1972, and 1978 photographs. Cleared ground is observed in 
the 1980 photograph. Open storage is seen in the 1983, 1988, and 1995 photographs. A 
vegetated area is seen in the 2005 photograph. Dark colored f~1hric covers the area in the 2009 
photograph. 2 

Radionuclidcs of Concern: Pad 4684 was part of the SRE reactor complex and was located 
northeast of Building 4143. Possible radionuclides include U-238, U-234, U-235, U-236, Pu-
239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-
60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-
103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 3

· -+. 5 All radionuclides of concern listed with 
the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, 
Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 2010 
Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the 
sampling plan have very sh011 half-lives except for Sm-151 f(x which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Pad 4684 was located northeast of SRE Building 4143. Based on general 
site topography, surface water Oows north to a drainage channel located north of Building 4143. 
This channel carries surface water to the SRE retention pond located no11heast of the site. 
Outflow from the retention pond was initially onto the NBZ and Brandeis-Bardin Institute land. 
In 1959, a 6-foot diameter overflow pipe and a pumped sump were installed at the confluence of 
the two main drainage channels upstream of the pond. Water was then pumped through a 4-inch 
diameter overland pipe to a channel connecting to the Area II ponds. The overflow from these 
ponds is into Bell Canyon and thence to the Los Angeles River. 6 Radioactive materials do not 
appear to have been handled in Pad 4684, but the site could have become contaminated by 
surface water and airborne releases fi·om other buildings within the SRE complex. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Pad 
4684 area is Class I due to its fom1er usc as an SRE supp011 building. 

Recommended Locations for Soil/Sediment Sampling: 

1 U.S. Depa11ment of Energy. Certification for Unrestricted U1·e of the Sodium Reactor E\periment (SRE) Complex 
and the Hot Cm·e Facilitv (Bldg 003), July 23, 1985. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
3 Hart, R. S., Distribution o{ Fission Product Contamination in the SRE. Atomics International Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C.. SRE First Core Fuel, Atomics lntemational Technical Data Record No. 5301, May 
16,1960. pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor. J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
6 Stelle, A. M., SRE Activitv Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary SeJVer, 
Rockwell International Report No. N704ACR990024, September 14, 1981. p. 6. 
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Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Pad 4684 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 20 I 0 AOC. 
Therefore, additional characterization is recommended for the Pad 4684 area. This includes the 
f()llowing Pad 4684 areas and appurtenances: 

• The flat and low-lying areas surrounding Pad 4684. Radionuelides originating from 
Building 4143 may have migrated to these areas via surface water flow or airborne 
releases. 

• The storm drain system located north of the site that connects to the SRE retention pond. 

2.1.12 Site 4686 Area 

Site Description: The Site 4686 area comprised Site 4686 and the land surrounding it located at 
the top of the hill above the SRE complex at the end of E Street. Site 4686 was constructed in 
about 1957 as a temporary hot radioactive waste storage f~1cility. 1 Figure 2.1.12a provides a 
cmTent photograph. The location of Site 4686 is shown in Figure 1.3 and in plot plan Figure 
2.1.1 Ob. 

Building Features: Site 4686 was a fenced-in asphalt-topped storage area containing plastic
wrapped radioactive items in wooden boxes.2 

Former Use(s): Site 4686 was a temporary ··hot'' radioactive waste storage facility where solid 
radioactive waste, such as irradiated core components, moderator cans, and fuel elements were 
stored temporarily. The principal radioactive material stored in this area was plastic wrapped 
failed fuel elements containing induced radioactivity and mixed fission products. Aerial 
photographs indicate that this facility was used for storage until at least 1972. 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4686 that 
could have resulted in a release to the environment. The following table provides information 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided following the table. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
" Owens, D. E .. Radiological Survey Results - Release to Unrestricted Use. SRE Region V, Rockwell International 
Report No. N704TJ990031, May 26, 1978, pp. 3-9. 
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Building 4686 Incident Report Summary 

~- ---
Incident Date of Location of 

Isotopes Description of Incident 
File Name Incident Incident 
A0396 6/1711960 SRI \V ASTE ARFA MJ-P R/A STORAGI AREA \VAS 

ENTERED Willi OUT 
APPROVAL OR I'ROTFCTIVE 
CLOTHINCi. 

>;<1:->d\llpl·s arc \\nttcn as they arc presented Ill the me~dcnt dJtahasc l he IT"-L'arch team hciJc\cs that tvti·P 1s an JLTnn:m lnr llll\etl !JSS!nn 

products. 

• On June 17, 1960, three employees entered the SRE Temporary Waste Storage Area 
without contacting the health physics department, despite a sign on the entrance gate 
requesting this action. The employees were not wearing any protective clothing. They 
removed a highly contaminated grapple (a type of bucket) from the area and left it 
unattended. One of the employees later requested a survey of his clothing and found a 
spot of contamination on his pants. The other employees were checked, but no 
contamination was found. Investigation found that the SRE Temporary Waste Storage 
Area gate was usually unlocked and that personnel freely moved in and out of the area 
without contacting the health physics department. There was also no specific information 
on whether a tagged area entry permit or protective clothing was required (Incident 
Report J\0396). 1 

Cu.-rent Usc: Site 4686 was demolished prior to 1978. All asphalt has been removed from the 
site. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1978, Rockwell hired an outside contractor to remove the asphalt-covered fenced area. 
An unknown amount of contaminated material was packaged and shipped to an unnamed 
site as radioactive waste. Rockwell then conducted a radiological survey in the area of 
Site 4686. The survey area was designated as SRE Region V. Survey results indicated a 
maximum reading of 0.08 mrad/h for surface gamma radiation, and soil samples were 
found to have less than 50 pCi/g of gross detectable beta activity. All survey results were 
below Rockwell's applicable limits for release for unrestricted use. 2 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Site 4686 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. Nl3.12 and NRC 1982 guidelines.2 

1 Health Physics, Atomics International Internal Letter, re: Notice of Radiological or Industrial Safety Rule 
Infraction, August 12, 1960. 
c Argonne National Laboratory, Post Remedial Action SwTey Report for the Sodium Reactor Experiment (SRE) 
Facility. Santa Susana Field Laboratories, Rod.wel/lnternational. Ventura County, California, DOE-EY-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 

104 
Redacted 



Santa Susana Field Laboratory 
I listorical Site Assessment 
Final Technicall\1emorandum: Area IV, Subarea IISA-6 October 2012 

Radiological Use Authorizations: The DOE released the area for unrestricted usc on July 23, 
19851 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when disturbed ground is seen in the location of Site 4686. In the 1959 photograph, objects are 
seen on a rectangular pad that is identified as Site 4686. Objects are also seen in the 
approximately 1960, 1965, 1967, and 1972 photographs. A rectangular-shaped cleared area is 
observed in the 1978 photograph. The area is vegetated in the 1980, 1983, 1988, 1995, 2005 and 
2009 photographs.2 

Radionuclides of Concern: Site 4686 was part of the SRE reactor complex and was located on 
the hill above the SRE complex. Possible radionuclides include U-238, U-234, U-235, U-236, 
Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22. Na-24, Cr-5 I. Mn-54, Fc-59, 
Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, 1-131, Cs-134, Cs-137. Cc-141, Ba (La)-140, Nb-95, 
Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151.3

· -1 
5 All radionuclidcs of concern listed 

with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131. Cc-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are incbled in the EPA Au,;ust 
2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted from 
the sampling plan have very short half-lives except for Sm- I 51 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Path\vays: A drainage divide is located south of the site. Based on general site 
topography, surface water flows north through the NBZ onto Brandeis-Bardin Institute land 
through Meier Canyon and into Arroyo Simi in Simi Valley. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4686 area is Class 1 because of the fom1cr usc in the SRE complex. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4686 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4686 area. This includes the 
following Site 4686 areas and appurtenances: 

1 U.S. Department of Energy, Certification/or Unrestricted Use of the Sodium Reactor £\periment (SRt) Complex 
and the Hot Cave Facilitv (Bldg 003), July 23, I 985. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March 1, 1962, pp. 8-27 . 
.J Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content o{SRE Fuel, July 2, 1975. 
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• The f1at and low-lying areas on and sun-ounding Site 4686. Radionuclides originating 
from Site 4686 may have migrated to these areas via surface water flow or airborne 
releases. 

• The hillside downgradient of Site 4686 (run-off areas) where solid \Vaste may have been 
transported during heavy rain or wind events. 

2.1.13 Site 4689 Area 

Site Description: The Site 4689 area comprised Site 4689 and the land sunounding it located in 
the northwest corner of the SRE complex at the end of E Street. Site 4689 was constructed in 
about 1959 as an intermediate storage area for contaminated items from the SRE. 1 Figure 
2.1.13a provides a current photograph. The location of Site 4689 is shown in Figure 1.3. 

Building Features: Site 4689 vv'as a fenced-in asphalt-topped storage area.2 

Former Use(s): Site 4689 was the intermediate (sometimes referred to as interim) storage area 
for contaminated items from the SRE. This is assumed to the an area where intennediate-level 
radioactive waste was stored .. Aerial photographs indicate that this facility was used for storage 
until at least 1965. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Site 4689 was removed prior to 1967. 

Pt·cvious Radiological Investigation(s) and Decontamination/Cleanup of Relcase(s): A 
chronology of radiological investigations at this site is as follows: 

• AI removed Site 4689 prior to the decommissioning of the SRE. The contaminated 
asphalt in the area was removed and the area was repaved. 2 The area appears to have 
become contaminated from the radioactive waste stored there. 

• In 1978, Rockwell conducted a radiological survey in the area of Site 4689. The survey 
area was designated as SRE Region V. Survey results indicated a maximum reading of 
0.08 ± 0.05 mrad/h for surface gamma radiation, and soil samples were found to have less 
than 50 pCi/g of gross detectable beta activity. All survey results were below Rockwell's 
applicable limits for release for unrestricted use. 3 

• ln September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
" Rockwell International, Sodium Reactor Experiment Decommissioning Final Report, Report No. ESG-DOE-
13403, August 15. 1983, p. 196. 
3 Owens, D. E., Radiological Survey Results - Release to Unrestricted Use, SRE Region V, Rockwell International 
Report No. N704TI990031. May 26, 1978, pp. 3-9. 
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Site 4689 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. N 13.1.2 and NRC 1982 guidelines. 1 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July .23, 
1985.2 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs shuw undeveloped land until the 1959 photograph 
when open storage of items is observed th<Jt is identified as Site 4689. Different items are seen 
in the approximately 1960 and 1965 photographs. The items appear to have been removed in the 
1967, 1972, 1978, and I %0 photographs. A probable tank pad is identified in the 1983 
photogra;)h, which is nnt visible in the 1988 and 1995 photographs. Vegetation is seen in the 
location of Site 4689 in the .2005 and 2009 photographs.' 

Radionuclides of Concern: Site 4689 was part of the SRE reactor complex and was located 
northwest of Building 4143 Possible radic•nuclides include U-238. U-234, U-235, U-236. Pu-
239, Pu 240. Pu-.241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-
60, Kr-S5, Sr-89, Sr-90. Sb-125, I-129, I-131. Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-
103, Ru-106, Xn-133, Xc-135, Pm-147, Sm-151.-l. :i. 

6 All radiLmuclides of concern listed with 
the exception ofNa-.24. Cr-51, Mn-54, Fe-59. Kr-85. Sr-89, I-131. Ce-141, Ba (La)-140, Nb-95, 
Ru-103. Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 2010 
Final Field Samplin;,; Pbn for soil sampling in Area IV. The radionuclides omitted from the 
sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Site 4689 was located northwest ofSRE Building 4143. Based on general 
site topography, surface water on Site 4689 f1ows into a drainage channel located southeast of 
the site. This channel carries surface water to the SRE retention pond located northeast of the 
site. Outf1ow from the retention pond was initially onto the NBZ and Brandeis-Bardin Institute 
land. In 1959, a 6-foot diameter overf1ow pipe and a pumped sump were installed at the 
conf1uence of the two main drainage channels upstream of the pond. Water was then pumped 
through a 4-inch diameter overland pipe to a channel connecting to the Area II ponds. The 
overf1ow from these ponds is into Bell Canyon and thence to the Los Angeles River. 7 

1 Argonne National Laboratory. Post Remedial Action Sun·ev Report .fi:Jr the Sodium Reactor Experiment (SRE) 
Facilitv, Santa Susana Field Lahoratorics. Rockwell International. Ventura County. California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101. February 1984, pp. 1-3. 15. 
2 U.S. Department of Energy. C erti/icationfor Unrestricted U1·c of the Sodium Reactor £.\pcrimcnt (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003). July 23, 1985. 
3 U.S. EPA. Environmental Photographic Interpretation Center Drafl Report, March 2010. 
4 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890. March 1, 1962. pp. 8-27. 
5 Kinzer, J. and Crawford. A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
I 6, I 960, pp. 1-7. 
6 Letter from Heine. W. F .. Atomics International, to Proctor, J. F .. E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2. 1975. 
7 Stelle, A. M., SRE Activitv Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14. 1981, p. 6. 
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Radiological Contamination Potential: The preliminary Mi\RSSIM classification f(lr the Site 
4689 area is Class I due to its fonner usc as an SRE support building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 
Information is lacking regarding the excavation activities at Site 4689. In addition, previous 
characterization studies for the Site 4689 area were f(Jcused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 20 I 0 i\OC. 
Therefore, additional characterization is recommended for the Site 4689 area. This includes the 
following Site 4689 areas and appurtenances: 

• The flat and low-lying areas on and surrounding Site 4689. Radionuclides originating 
from Site 4689 may have migrated to these areas via surface water flow or airborne 
releases. 

• The hillside downgradient of Site 4689 (run-off areas) where solid waste may have been 
transported during heavy rain or wind events. 

• The storm drain system located southeast of the site that connects to the SRE retention 
pond. 

2.1.14 Building 4695 Area 

Site Description: The Building 4695 area comprised Building 4695 and the land surrounding it 
located on the north side of the SRE between Building 4753, the primary fill/drain tank vault, 
and Building 4153, the sodium service building at the end of E Street. Building 4695 was 
constructed in about 1957 as the cold trap (vapor condenser) vault. 1 Figures 2.1.14a and 2.1.14b 
provide a current photograph and elevation views of the below-ground vault. Figure 2. 1.14c 
provides a view of the site after below-ground demolition. 

Building Features: Building 4695 was a below-ground vault for the SRE that contained a cold 
trap (vapor condenser) and two hot traps (heaters).2 Elevation views of the sodium service vault 
are presented in Figure 2. 1.14b.3 

Former Use(s): Building 4695 was the cold trap vault for the SRE. 

Information from Interviewees: None to date. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
" Owen, R. K., Radiological Survcv Plan. Support olD & D Program Operations at T-143 (SRE). Rockwell 
International Report No. N704TP990008, September 15, 1981, p. 3. 
3 Ureda, B. and Heine, W., Facilities Dismantling Plan fhr SRE, Atomics International Report No. FDP-704-990-
003, June 26, 1975, p. 26. 
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Radiological Incident Reports: During the course of reactor operations, several primmy 
sodium leaks and fires occurred within the vault. 1 No additional information has been found 
about these incidents. 

Current Use: Building 4695 was demolished in 1978. All of the below-grade structures were 
removed and the area was backfilled and paved. Concrete rubble reported to be .. clean .. was 
included in the backfil\.2 Figure 2.1.14c shows the site after demolition. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s): i\ 
chronology of radiological investigations at this building is as follows: 

• In September 1982, ANL completed a vcrificatiun survey of the SRE complex. This 
included instrument and smear surveys ~mel analysis of material samples. ANL found that 
the Building 4695 site and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard J\,~. Nl3.12 and NRC 1982 guidelines. 3 

• In 1983, Rockwell Clmducted a radl''logical su;·\ cy in the area of Building 4695. The 
survey area was designated as SRE 8dilding 143. St~rvey results indicated a maximum 
below-grade reading of less than 0.1 nraLJih f(•;· surface gamma radiation, and bcbw
gradc soil samples were found to han: less than I 00 pCi/g of gross detectable beta 
activity, with an average of 51 pCi.'g. All survey results were below Rockwell's 
applicable limits for release for unrestricted usc.~ 

Radiological Use Authorizations: None. However, the DOE released the area for unrestricted 
usc on July 23, 1985.5 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular pad adjacent to the north side of Building 4143 is seen and is identified as 
Building 4695. Because of the small size of Building 4695 and because it is adjacent to Building 
4143 and is an underground vault, it is very difficult to sec on every aerial photograph. It can be 
seen on the 1959 photograph, but cannot be see on photographs from the 1960s and 1970s. In 
the 1980 photograph, an excavation is seen in the location of Building 4695. Open storage is 
identified in the 1983 photograph. The area appears clear of objects in the 1988 and 1995 
photographs. Vegetation is seen in the location of Building 4695 in the 2005 and 2009 
photographs. 6 

1 Owen, R. K., Radiological Sun·ev Plan. Support of D & D Program Operations at T-143 (SRE), Rockwell 
International Report No. N704TP990008, September 15. 1981. p. 3. 
2 Rockwell International, Sodium Reactor E•perirnent Decommissioning Final Report. Report No. ESG-DOE-
13403, August 15, 1983, pp. 156-157, 196. 
1 Argonne National Laboratory, Post Remedial Action Sun·ev Report for the Sodium Reactor E•periment (SRE) 
Facilitv. Santa Susana Field Laboratories. Rod:well International. Ventura Countv. California. DOE-EV-0005-46. 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
4 Wallace, J. H., Radiological Sun•ev Results Release to Unrestricted Use, SRE Building 143, Rockwell 
International Report No. N704Tl990038, May 31, 1983, pp. 3-10. 
5 U.S. Department of Energy, Certification for Unrestricted u~e ofthe Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003), July 23, 1985. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: Building 4695 was part of the SRE reactor complex and was 
adjacent to the north side of Building 4143. Possible radionuclides include U-238, U-234, U-
235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-
54, Fc-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-
140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 1 2

· 
3 All radionuclidcs of 

concern listed with the exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Cc-141, 
Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xc-135, Pm-147 and Sm-151 arc included in the 
EPA August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides 
omitted from the sampling plan have very short half-lives except for Sm-151 for which no 
analytical method is available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water !lows into the drainage 
channel located north of the site, which connects to the SRE retention pond located northeast of 
the site. Outflow from the retention pond was initially onto the NBZ and Brandcis-Bardin 
Institute land. In 1959, a 6-foot diameter overflow pipe and a pumped sump were installed at the 
confluence of the two main drainage channels upstream of the pond. Water was then pumped 
through a 4-inch diameter overland pipe to a channel connecting to the Area II ponds. The 
overflow from these ponds is into Bell Canyon and thence to the Los Angeles River.4 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4695 area is Class 1 due to its fom1cr use as a service building for the SRE reactor. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4695 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4695 area. 
This includes the following Building 4695 areas and appm1enances: 

• The flat and low-lying areas suiTounding Building 4695. Radionuclides originating from 
Buildings 4143 and/or 4695 may have migrated to these areas via surface water flow or 
airborne releases. 

• The location of open storage on the site as seen in aerial photographs. 

• The drainage channel located north of the site that connects to the SRE retention pond. 

1 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
c Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
3 Letter from Heine. W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of'SRE Fuel, July 2, 1975. 
4 Stelle, A. M., SRE Activitv Requirement No. 27. D & D ol Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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2.1.15 Site 4703 Area 

October 20 I2 
-----------

Site Description: The Site 4703 area comprised Site 4703 and the land surrounding it located at 
the top of the hill above the SRE complex at the end of E Street. Site 4 703 was constructed in 
about 1957 as a wooden water tower. 1 Figure 2.1.15a provides a cunent photograph. The 
location (lf Site 4703 is shown in plot plan Figure 2.1.1 Ob. 

Building Features: Site 4703 was a tower topped by a large \Voodcn \Vater tank\\ ith an access 
stairway and piping.~ 

Former Usc(s): Site 4 703 stored emergency cooling water for the Edison Company steam 
generator portion of the SRE. According to Rockwell, because of its inaccessibility, no other usc 
was made of this site.~ 

Information from Interviewees: In 20 I 0, a number or former \VOrkers were intcrviC\\ eel about 
their experiences at the SSFL. One had knov.ledgc uf Site 4703. Excerpts from hi~ comments 
arc presented below. 

• "SCE owned the redwood cooling tower which was necessary for operation of their 
turbine generator and hence was essential for distribution to SCE's grid of the power 
produced by SRE. Although we believe that the automatic sprinklers designed to 
maintain the moisture content of the redwood functioned sometime in the preceding 24 
hnurs, the cooling tower burned and was totally destroyed... This individual worked at 
the SSFL between 1958 and 1968.3 

Radiological Incident Reports: None found. 

Current Usc: Site 4703 was destroyed by a brush fire pnor to 1978, according to an 
interviewee. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1978, Rockwell conducted a radiological survey in the area of Site 4 703. The survey 
area was designated as SRE Region VI. Survey results indicated a maximum reading of 
0.05 mrad/h for surface gamma radiation, and 18 soil samples were found to have less 
than 32 pCi/g of gross detectable beta contamination, with an average of 22 pCi/g. All 
survey results were below Rockwclr s applicable limits for release for unrestricted use. 2 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-Novembcr 
1992. 
c Owens, D. E., Radiological Survey Results Release to Unrestricted Use, SRE Region Vi Water Tank Area, 
Rockwell International Report No. N704TI990032, November I 0, 197ll, pp. 3-8. 
3 Interview No. 300 of former worker conducted by the DOE and EPA on July 16,2010, p. 7. 
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Site 4703 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelines. 1 

Radiological Use Authorizations: The DOE released the area for unrestricted usc on July 23. 
1985." 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a vertical tank is seen that is identified as Site 4703. This is also seen in the 1959, 
approximately 1960, 1965, 1967, and 1972 photographs. The tank is absent from the 19n 
photograph, but a tank pad is identified in the 1978, 1980, 1983, 1988, 1995, 2005, and 2009 
photographs. 3 

Radionuclides of Concern: Site 4703 \Vas located north of the SRE reactor complex. 
Radionucliclcs originating from Building 414 3 may have migrated to this area via airborne 
releases. Possible raclionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, 
Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, 
Sb-125, I-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-133, 
Xe-135, Pm-147, Sm-151.4

'
5

'
6 All radionuclidcs of concern listed with the exception ofNa-24, 

Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-13L Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-
133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 2010 Final Field Sampling 
Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan have very 
short half-lives except for Sm-151 for which no analytical method is available. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Site 4 703 was located on a drainage divide. Based on general site 
topography, surface water from Site 4703 flows north and south on each side of a drainage 
divide. The portion that flows north passes through the NBZ and the Brandeis-Bardin Institute 
property through Meier Canyon and into Anoyo Simi in Simi Valley. The portion that flows 
south reaches the drainage channel no11h of Building 4143 and is caniecl to the SRE retention 
pond, then to ponds in Areas II and Ill, and finally to Bell Canyon and the Los Angeles River. 7 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4 703 area is Class 2 clue to its location ncar the SRE complex. 
Recommended Locations for Soil/Sediment Sampling: 

1 Argonne National Laboratory, Post Remedial Action Sun·cv Report for the Sodium Reactor Experiment (SRE) 
Facilitv. Santa Susana Field Laboratories, Rockwell International. Ventura Countv. California, DOE-EV-0005-46. 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
c U.S. Department of Energy, Certificationfor Unrestricted u,-e of' the Sodium Reactor E\periment (SRE) Complex 
and the Hot Cave Facility (Bldg 003), July 23, 1985. 
1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March I, I962, pp. 8-27. 
5 Kinzer, J. and Crawford, A. C.. SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. I-7. 
6 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
7 Stelle, A. M., SRE Activity Requirement No. 27. D & D ol Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, I 981, p. 6. 
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Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4 703 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore. additional characterization is recommended for the Site 4 703 area. This includes the 
following Site 4703 areas: 

• T:1e f1at and low-lying areas surrounding Site 4703. Radionuclides originating fhnn 
Buildings 4143 may have migrated to this area via airborne releases. 

2.1.16 Site 4714 Area 

Site Dcscdption: The Site 4714 area comprised Site 4714 and the land surrounding it located 
north of Building 4163 in the SRE complex at the end of E Street. Site 4 714 was constructed 
prior to ! 959 as an outdoor work area for Building 41 63. 1 Figure 2.1.16a provides a current 
photograph. The location of Site 4714 is shown on Figure 1.3. 

Building Features: Site 4 714 was a square-shaped pad that served as an outdoor work area. 1 

Former Usc(s): Site 4714 was used for research and development in the SRE. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Site 4714 vvas demolished prior to 1983. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1978, Rockwell conducted a radiological survey in the area of Site 4 714. The survey 
area was designated as SRE Region II. Survey results indicated an average reading of 
0.06 ± 0.05 mrad/h for surface gamma radiation recorded outside Building 4163. No soil 
samples were collected because the area was covered with asphalt paving. All survey 
results were below Rockwell's applicable limits for release for unrestricted use.2 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Site 4 714 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. Nl3.12 and NRC 1982 guidelines. 3 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Owens, D. E., Radiological Survey Results Release to Unrestricted Use, SRE Region II (Building 163, Box 
Shop), Rockwell International Report No. N704Tl990028, May 4. 1978, pp. 3-7. 
1 Argonne National Laboratory, Post Remedial Action Survev Report for the Sodium Reactor Experiment (SRE) 
Facility, Santa Susana Field Laboratories, Roc/..-we!llnternational, Ventura County, California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
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Radiological Usc Authorizations: The OE released the area for unrestricted use on July 23, 
1985. 1 

I 

Former Radiological Burial or Disposal · ~ocations: None found. 

Aerial Photographs: Aerial photograph show undeveloped land until the 1959 photograph 
when a square-shaped pad is seen that is identified as Site 4 714. This is also seen in the 
approximately 1960. 1965, 1967, 1972, 1 7X. and 1980 photographs. Site 4714 cannot be seen 
in the 1983, 1988, and 1995 photographs. vegetated area is seen in the location of Site 4 714 in 
the 2005 photograph, and dark colored she 'ting is seen in the 2009 photographs.~ 

I 

Radionuclidcs of Concern: Building 47 4 was associated with SRE Building 4163. Possible 
radionuclidcs include U-238, U-234, U-2 5, U-236, Pu-239, Pu-240. Pu-241, Pu-242, Am-241, 
Th-232, H-3, Na-22, Na-24, Cr-51, Mn-5 , Fc-59. Co-60, Kr-85, Sr-89. Sr-90, Sb-125, I-129, 1-
131, Cs-134. Cs-137, Cc-141, Ba (La)-14l, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, 
Sm-151." 4

· 
5 All radionuclides of concern listed with the exception ofNa-24, Cr-51, Mn-54, Fe-

59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-1 0, Nb-95, Ru-103, Ru-106, Xe-133, Xc-135, Pm-147 
and Sm-151 are included in the EPA Aug st 20 I 0 Final Field Sampling Plan f(H· soil sampling in 
Area IV. The radionuclidcs omitted from he sampling plan have very short half-lives except for 
Sm- I 5 I f()r which no analytical metho is available. Table 3.3 presents a summmy of 
contaminants of concern. 

Drainage Pathways: Based on general si e topography, surface water flows into the stom1 drain 
system located south and cast of the sit , which connects to the SRE retention pond located 
northeast of the site. Outflow from there ention pond was initially onto the NBZ and Brandeis
Bard in Institute land. In 1959, a 6-foo diameter overflow pipe and a pumped sump were 
installed at the confluence of the two mai drainage channels upstream of the pond. Water was 
then pumped through a 4-inch diameter verland pipe to a channel connecting to the Area II 
ponds. The overflow from these ponds is into Bell Canyon and thence to the Los Angeles 
River. 6 

Radiological Contamination Potential: he preliminary MARSSIM classification for the Site 
4 714 area is Class I due to its former use s an SRE supp011 building. 

Recommended Locations for Soil/Sedim nt Sampling: 

i 

Plate I and Figure 2.1 provide a convenielt rc!Crcnce lor the lollowing rceommendatiom. 

1 U.S. Department of Energy, Certificationfor Un estricted Usc ofthe Sodium Reactor Experiment (SRE) Complex 
and the !-lot Cm•e Facility (Bldg. 003), July 23, 19 5. 
'U.S. EPA, Environmental Photographic Interpret tion Center Draft Report, March 2010. 
1 Hart, R. S., Distribution of Fission Product Co1 lamination in the SRE, Atomics International Report No. NAA
SR-6890. March I, 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core · 1cl, Atomics International Technical Data Record No. 5301, May 
16,1960,pp.l-7. I 

5 Letter from Heine, W. F., Atomics Internation I, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, J ly 2, 1975. 
6 Stelle, A. M., SRE Activity Requirement No. 2 , D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR9900 4, Se tember 14, 1981, . 6. 
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Previous characterization studies for the Site 4 714 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4 714 area. This includes the 
following Site 4 714 areas: 

• The Oat and low-lying areas surrounding Building 4 714. Radionuclides originating fi·om 
Buildings 4163 and/or 4143 may have migrated to these areas via surface water f1ow or 
airbome releases. In 1978, asphalt paving repmtcdly prevented Rockwell from collecting 
soil samples at the time of demolition. Therefore, site characterization is incomplete. 

2.1.17 Site 4723 Area 

Site Description: The Site 4 723 area comprised Site 4 723 and the land surrounding it located at 
the extn:me cast end of the SRE complex at the end of E Street, about 250 feet northeast of 
Building 4003. Site 4723 was constructed in about 1957 as a sodium cleaning pad. 1 Figure 
2.1.17a provides a current photograph. The location of Site 4723 is shown in Figure 1.3. 

Building Features: Site 4723 was a 20- by 20-foot con.~rctc pad according to one source and a 
25- by 28-foot concrete pad according to a second source.:'.' 

Formet· Use(s): Site 4723 was used as a steam cleaning pad for equipment and materials in the 
SRE. Prior to an incident in March 1960, the pad was used to clean low-level radioactivity from 
items of equipment. After the incident, AI decided not to use the pad for radioactive 
decontamination."' The pad was then used for sand blasting items and equipment that were 
believed to be free ofradioactivity.2 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4 723 that 
could ha,·c resulted in a release to the environment. The following table provides infonnation 
presented in an incidents database provided by Boeing. A summary of the incident report is 
provided f()llowing the table, when available. 

Building 4723 Incident Report Summary 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 
A0004 3/19/1960 SRE STEAM PAD MFP STEAM CLEANED RIA SODIUM 

PIPE AT CLEAN PAD 
CONTAMINATING AREA. 

. 
*Isotopes arc wntten as they arc presented m the mctdent database. I he research team bcltC\'CS that Mf-1' ts an acronym tor mtxcd ttsston 
products. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Owens, D. E., RadioloJ;ical Survey Results - Release to Unrestricted Use, SRE Region I (BuildinJ; 724 A rea), 
Rockwell International Report No. N704TI990027, May 4, 1978, pp. 3-11. 
·' Ureda, B. F., SRE Activity Requirement No. 25, Decontamination and Dismantling of' Building 724 and Pad 723, 
Rockwell International Report No. N704ACR990021, p. 2. 
4 Inter-office letter from J. Borg and E. J. Marcotte toW. L. Fisher, re: Steam Clean Pad Incident, June 2, 1960. 

115 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area 1\', Subarea IISA-6 October 2012 

-----

• On March I 0, 1960, employees \Vcrc decontaminating a l-inch valve containing 
radioactively contaminated sodium at the SRE steam cleaning pad. The valve was placed 
in an oil bath and then removed for steam cleaning. The residual sodium was blasted 
from the valve and spread over the greater portion of the concrete pad. The employees 
were not wearing protective clothing and their shoes were contaminated as a result. The 
pad was hosed down, washing contaminated sodium and water onto the soil. 

Two of the men had contamination on their shoes that ranged fi·OJn 1.5 to 3.0 mrmJih 
beta-gamma activity. Surveys ti·om the south, cast, and west edges of the pad to the 
center ranged fi-om 0.5 to 30 mrad/h; however, the north edge of the pad to the center 
ranged ti·01n 30 to I 00 mrad/h. Ten representative soil samples were collected ti·orn the 
north edge of the pad down the hillside to the retention pond. Beta-gamma activity in 
soil ranged from 2. 7 x I 0-

7 
to 1.5 x 10-2 pCi/g. According to Rockwell, water samples 

from the retention pond revealed nothing in excess of normal ground water activity. 

Decontamination efforts included chipping the pad surface and removing soil on the 
hillside. Sixteen barrels of concrete and 46 barrels of contaminated soil were collected 
for disposal. Follow-up soil samples found beta-gamma contamination ranging fi·om 5.3 
x I o-(l to 4.8 x I o-5 pCi/g showing decontamination was successful as the average soil 
activity for the area was I((' ~1Ci/g. Smears taken of the concrete pad showed beta
gamma activity ranging from 4 to 20 dpm/1 00 cm2

, with the exception of one sample that 
was 40 dpm/1 00 cm2

. A survey of the pad found readings between 0.08 and 0.15 mrad/h, 
which were deemed by Rock\vell as low enough to resurface the pad (lncident Report 
A004). 1 

Current Usc: Site 4723 was demolished in 1998. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Relcase(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1978, Rockwell conducted a radiological survey in the area of Site 4723. The survey 
area was designated as SRE Region I. Survey results indicated a maximum reading of 
0.04 ± 0.05 mrad/h for surface gamma radiation, and 27 soil samples were found to have 
less than 46 pCi/g of gross detectable beta contamination. All survey results were below 
Rockwe!rs applicable limits for release for unrestricted use.2 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Site 4686 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. Nl3.12 and NRC 1982 guidelines.2 

1 Borg, J. and E.J. Marcotte, Atomics International Internal Letter, re: Steam Clean Pad Incident, June 2, 1960. 
' Argonne National Laboratory, Post Remedial Action Survey Report for the Sodium Reactor Experiment (SRt) 
Facility. Santa Susana Field Laboratories. Rockwell International. Ventura County, California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
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Radiological Use Authorizations: The DOE released the area for unrestricted usc on July 23, 
1985. 1 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when disturbed ground is seen in the location of Site 4723. In the 1959 photograph, a square
shaped pad is identified as Site 4723. This is also seen in the approximately 1960, 1965, 1967, 
1972, 1978, 1980, 1983, 1988, and 1995 photographs. A vegetated area is seen in the location of 
Site 4723 in the 2005 and 2009 photographs.= 

Radionuclides of Concern: Site 4723 was initially used for cleaning low-level radioactivity 
from items of equipment. Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, 
Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fc-5lJ, Co-6, Kr-
85, Sr-89, Sr-90, Sb-125, I-129, I-131, Cs-134, Cs-137, Cc-141, Ba (La)-140, Nb-95, Ru-103, 
Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 3

· 
4

· :i All radionuclides of concem listed with the 
exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-8lJ, I-131, Ce-141, Ba (La)-140, Nb-95, Ru-
103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the EPA August 2010 Final 
Field Sampling Plan for soil sampling in Area IV. The radionuclides l)mitted fi·om the sampling 
plan have very short half-lives except for Sm-151 for \vhich no analytical method is available. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface \Vater flows northwest into the 
SRE retention pond located northwest of the site. Outflow from the retention pond was initially 
onto the NBZ and Brandeis-Bardin Institute land. In 1959, a 6-foot diameter overflow pipe and a 
pumped sump were installed at the confluence of the two main drainage channels upstream of 
the pond. Water was then pumped through a 4-inch diameter overland pipe to a channel 
connecting to the Area II ponds. The overflow from these ponds is into Bell Canyon and thence 
to the Los Angeles River. 6 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4723 area is Class 1 because of its fonner use within the SRE complex. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

1 U.S. Department of Energy, Certificatiunfor Unrestricted U1·e u{thc Sodium Reactor Experiment (SRt) Complex 
and the Hut Cave Facility (Bldg. 003), July 23, 1985. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Hart, R. S., Distribution o{ Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel,July 2, 1975. 
6 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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Previous characterization studies f()r the Site 4723 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4723 area. This includes the 
f()llowing Site 4723 areas: 

• The flat and low-lying areas on and SUITOunding Site 4723. Radionuclides originating 
from Site 4723 may have migrated to these areas via surh1ce water f1ow or airbome 
releases. The steam cleaning incident in 1960 spread radioactive contamination in the 
area. 

2.1.18 Building 4724 Area 

Site Description: The Building 4724 area comprised Building 4724. and auxiliary skid Building 
4688, and the land sun·ounding these buildings located at the extreme east end of the SRE 
complex at the end of E Street, about 250 feet northeast of Building 4003. Building 4724 was 
constructed in about 1966 as a contaminated sodium cleaning building. 1 Figure 2.1.18a provides 
a current photograph. The location of Building 4724 is shown in Figure 1.3. 

Building Features: Building 4724 was a 10- by 22- by 12-foot high steel enclosure containing a 
monorail crane that extended 222 feet beyond the enclosure entrance. The enclosure was vented 
through duct work, an air filter, blowers, and an exhaust stack. The interior of the facility was 
posted as a radiation area. A concrete pit, containing an oil heater and oil supply tank, was 
located south of the steel enclosure. A concrete sump was located west of the enclosurc.2 

Former Use(s): Building 4724 was a hot oil sodium cleaning facility that was designed for 
cleaning sodium, in a hot oil bath, from large pipes and assemblies from the secondary loop of 
the SRE. 3 No further details about the cleaning method have been found. 

Information ft·om Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: In 1978, the Building 4 724 steel enclosure was decontaminated, dismantled and 
relocated to become Building 4133. 3

·-t Building 4133 is discussed in the TM for HSA-7. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1977, Rockwell found that Building 4724 had a buildup of contamination from mixed 
fission products. Most of the activity was located inside a small trench dug along the 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 19(J2-November 
1992. 
c Ureda, B. F., SRE Activity Requirement No. 25. Decontamination & Dismantling of' Building 724 and Pad 723, 
Rockwell International Report No. N704ACR990021, March 28, 1977, pp. 2-5. 
3 Owens, D. E., Radiological Survev Results - Release to Unrestricted Use. SRE Region I (Building 724 Area), 
Rockwelllntemational Report No. N704TI990027, May 4, 1978, pp. 3-11. 
• Bo.eing letter from B. Sujata to S. Baxter, California Environmental Protection Agency, re: Radiological Release of' 
Former Buildin~; 724, November 14, 2005. 
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west wall of Building 4724. The metal diamond-plate floor was cut fi·ee in an attempt to 
remove the contamination, which was also detected in the underlying concrete. Rockwell 
decontaminated the walls and ceiling of Building 4 724 to bring them under the limits of 
20 dpm/100 em~ removable alpha activity, 100 dpmiJOO cm2 removable beta activity, 100 
dpm/1 00 cm2 total alpha activity and 0.1 mracllh total beta-gamma activity. When 
certified clean. Rock\vcll cut the walls free fl·om the metal f1oor and relocated the walls 
and roof to become Building 4133. 1 All that remained at the site was some contaminated 
nwtal flooring and concrete. Rockwell used a jack hammer to break the metal and 
remove the concrete in large sections. After the operation began, a network of rebar 
prc·;cntcd usc of this method for removing the con.: rete. Contaminated concrete was then 
bLiken free, placed i;1 34-cubic-foot waste containers, and shipped to an unnamed burial 
sitc. Each locatinn that had been contaminated \\as tested for residual activity by 
ud lccting loose po\\ dcr and dust from the concrete.= 

• In 1978, Rockweli C>iiducted a radiological su:-vey in the area of Building 4724. The 
smvey area \vas dcsigna:.ed as SRE Region I. After all the contaminated concrete had 
hccn removed, 45 SlYC~1;· ~wipes of concrete w~~J-e collected and the highest recorded level 
vv ::s 48 dpm/1 00 ~·m2 . Rocbvcll' s appl!cable limit fu:· removable contamination was 100 
dpn~/J 00 cm2 for beta-gamma en;ittcrs. For surface radiation, survey results indicated a 
n:aximum reading of 0.()4 m;·ad/h, and 27 soil sampk's were found to have less than 46 
pCiig of gross detectable beta activity. Five concrete samples were collected from the 
Building 4724 pad. Four of five samples were 1(Jund to contain less than 100 pCi/g. A 
layer of concrete \vas removed from the west trench where the fifth sample had been 
collected. No sou;-cc of activity was then detected in the trench. Two water samples 
V\ere collected from the 3-foot-deep concrete pit located outside of Building 4724. 
Acti\'ity was measured at 2.3 x 1 o·' ~tCi/cm3 for Sr-90. AI! survey results were below 
R0~kwdl' s applicable limits for release for unrestricted use. 1 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Building 4 724 and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelines. 3 

Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.4 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1967 photograph 
when a rectangular building is identified as Building 4 724. This is also seen in the 1972 

1 Rockwell International internal letter fi·om F. E. Begley toR. J. Tuttle, re: Unconditional Release ofBuilding T724 
-for Unrestricted Usc, January 18, 1976. 
2 Owens, D. E., Radiological Sun·ev Results - Release to Unrestricted Use. SRE Region I (Building 724 Area), 
Rockwell International Report No. N704TI990027, May 4, 1978, pp. 3-11. 
1 Argonne National Laboratory, Post Remedial Action Sun·ey Report jar the Sodium Reactor E\pcriment (SRE) 
Facilitv. Santa Susana Field Laboratories, Rockwell International, Ventura Countv. California, DOE-EV-0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
4 U.S. Department of Energy, Certification for Unrestricted Use of the Sodium Reactor experiment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003), July 23, 1985. 
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photograph. A building pad is seen in the 1978, 1980, 1983, 1988, and 1995 photographs. A 
vegetated area is seen in the location of Building 4 724 in the 2005 and 2009 photographs. 1 

Radionuclides of Concern: Building 4724 was used for cleaning items of equipment from the 
secondary loop of the SRE. Possible radionuclides include U-238, U-234, U-235, U-236, Pu-
239, Pu-240, Pu-241, Pu-242, Am-24 L Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-
60, Kr-85, Sr-89, Sr-90, Sb-125, 1-129, 1-131, Cs-134, Cs-13 7, Cc-141, Ba (La)-140, Nb-95, Ru-
103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 2·'-.J All radionuclidcs ofconcern listed with 
the exception ofNa-24, Cr-51, Mn-54. Fe-59, Kr-85. Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, 
Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the EPA August 2010 
Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted fi·mn the 
sampling plan have very short half-lives except for Sm-151 for which no analytical method 1s 
available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows northwest into the 
SRE retention pond located northwest of the site. Outflow from the retention pond was initially 
onto the NBZ and Brandeis-Bardin Institute land. In 1959, a 6-foot diameter overflow pipe and a 
pumped sump were installed at the confluence of the t\VO main drainage channels upstream of 
the pond. Water was then pumped through a 4-inch diameter overland pipe to a channel 
connecting to the Area II ponds. The ovcrf1ow from these ponds is into Bell Canyon and thence 
to the Los Angeles River. 5 

Radiological Contamination Potential: The preliminmy MARSSIM classification for the 
Building 4724 area is Class I because of its fom1er use within the SRE complex. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4 724 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4 724 area. 
This includes the following Building 4 724 areas: 

• The flat and low-lying areas on and surrounding Building 4 724. Radionuclidcs 
originating from Building 4724 may have migrated to these areas via surface water flow 
or airborne releases. It is unclear whether soil in the region of the Building 4724 concrete 
pad was sampled. ln 1977, Building 4724 was found to have a buildup of contamination 
from mixed fission products. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
3 Kinzer, 1. and Crawford, A. C., SRE First Core Fuel, Atomics Intemational Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
4 Letter from Heine, W. F., Atomics lntemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
5 Stelle, A. M., SRE Activitv Requirement No. 27. D & D of Building 143 Retention Pond and Sanitmy Selt'cr, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 

120 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-6 October 2012 

-----------------------------------------------

• The concrete pit and sump located west of the building enclosure. 

2.1.19 Site 4733 Area 

Site Description: The Site 4 733 area comprised Site 4 733 and the land surrounding it located 
north of Building 4143 in the SRE complex at the end of E Street. Site 4733 was constructed in 
about 1957 as a sodium clea;1ing pad. 1 Figun: 2.1.19a provides a current photograph. The 
location of Site 4733 is shovvn in Figure 1.3. 

Building Features: Site 4733 w~:s a small rectangular concrete pad. 

Former Use(s): Site 4733 was used hl clcc.n sodium from items from the SRE. 

Infot·mation from Interviewees: None U1 date. 

Radiological Incident Reports; There bs been one incident associated with Building 4733 that 
could han~ resulted in a release to the environment. The following table provides infonnation 
presented in an incidents database pro\·idcd by Boeing. A summary of the incident report is 
provided fiJ!lowing the table. 

Building 4733 Incident Repot·t Summary 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 
A0282 511211961 SRE NORTH PAD MFP STEAM CLEANING 

OPERATION CONT AM INA TED 
A CO;-..JCRETE PAD. 
EQUIPMENT AND & SHOES. 

*Isotopes arc \\nth.::n as they arc presented In the lllLidcnt datahJ.~c. lhc research team hdiC\t.:S thut f\11·P 1s an acrPr.ym tur m1xcd ltssJl)n 
products. 

• On May 12, 1961, parts were being steam cleaned near an open SRE high bay door. A 
smear survey of the area outside the open door indicated contamination levels as high as 
1,200 dpm beta-gamma. The area was roped off and a meter survey of personnel was 
made. Contamination was found on the bottom of two employees' shoes and the shoes 
had to be discarded. Additionally, 60 packages that were wrapped for storage outside the 
high bay doors were contaminated. A smear survey of the control room floor indicated 
50 dpm beta-gamma. The control room and areas outside the high bay door were 

. . , 
decontammated (Incident Report A0282).-

Current Use: Site 4733 was demolished in the 1970s. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this site is as follows: 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
2 Galperin. A. Atomics International Internal Letter. re: Radiological Sa(e(y Incident Report. SRE. 5-12-1961. May 
19, 1961. 
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• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Site 4733 and its surrounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. N 13.12 and NRC 1982 guidclines 1 

• In 1983, Rockwell conducted a radiological survey in the area of Site 4733. The survey 
area was designated as SRE Region IX. Survey results indicated an average reading of 
0.04 mrad/h for surface radiation, and I 08 soil samples were found to have less than I 00 
pC'i/g of gross detectable beta contamination, with an average of 33 pC'i/g. All survey 
results were below Rockwell's applicable limits for release for unrestricted use. 2 

Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985. 3 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular pad is seen in the location of Site 4733. This is also seen in the 1959, 
approximately 1960, 1965, 1967, 1972 photographs. Open storage is seen in the 1978, 1980, 
1983, 1988, and 1995 photographs. These may have been items awaiting cleaning. A vegetated 
area is seen in the location of Site 4733 in the 2005 and 2009 photographs.-! 

Radionuclides of Concern: Site 4733 was used for cleaning sodium from items from the SRE. 
Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, 
Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 
1-129, 1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, 
Pm-14 7, Sm-151.5

· 
6

· 
7 All radionuclides of concern listed with the exception of Na-24, C'r-51, 

Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-
135, Pm-147 and Sm-151 are included in the EPA August 2010 Final Field Sampling Plan for 
soil sampling in Area IV. The radionuclides omitted from the sampling plan have very short 
half-lives except for Sm-151 for which no analytical method is available. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows into the drainage 
channel located in the regwn of the site, which connects to the SRE retention pond located 

1 Argonne National Laboratory, Post Remedial Action Sun·ev Report for the Sodium Reactor Experiment (SRE) 
Facility, Santa Susana Field Laboratories, Rockwc/1 International. Ventura Ccmntv. Calij(;rnia, DOE-EY -0005-46, 
ANL-OHS/HP-84-101, February 1984, pp. 1-3, 15. 
c Wallace, J. H., Radiological Sun•ev Results Release to Unrestricted Usc. SRE Region IX, Rockwell Intemational 
Report No. N704TJ990035, May 31, 1983, pp. 3-8. 
1 U.S. Department of Energy, Certification/or Unrestricted Use ofthe Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facility (Bldg. 003), July 23, 1985. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 Hart, R. S., Distribution of' Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
6 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics Intemational Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
7 Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. duPont de Nemours & Company, r: Fission 
Product and Fissile Content of' SRE Fuel, July 2, 1975. 
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northeast of the site. Outflow from the retention pond was initially onto the NBZ and Brandeis
Bardin Institute land. In 1959, a 6-foot diameter overflow pipe and a pumped sump were 
installed at the eonf1uence of the two main drainage channels upstream of the pond. Water was 
then pumped through a 4-inch diameter overland pipe to a channel connecting to the Area II 
ponds. The overf1ow from these ponds is into Bell Canyon and thence to the Los Angeles 
River. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4733 area is Class 1 due to its former use as a cleaning pad for the SRE reactor. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4 73 3 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not condticted 
to delineate the extent of contamination consistent with the DTSC:DOE December 2010 AOC. 
Therefore, additional characterization is recommended f(1r the Site 4733 area. This includes the 
following Site 4733 areas and appurtenances: 

• The f1at and low-lying areas on and surrounding Site 4733. Radionuclides originating 
from Buildings 4143 and/or Site 4733 may have migrated to these areas via surface water 
f1ow or airbome releases. 

• The drainage channel located in the region of the site that connects to the SRE retention 
pond. It is unknown whether contaminated water fi·om steam cleaning operations was 
collected in the area. 

2.1.20 Site 4743 Area 

Site Description: The Site 4743 area comprised Site 4743 and the land surrounding it located 
north of Building 4143 in the SRE complex at the end of E Street. Site 4 743 \vas constructed in 
about 1957 to house a tetralin heat exchanger.2 Figure 2.1.20a, provides a current photograph. 
The location of Site 4743 is shown in Figure 1.3. 

Building Features: Site 4743 was a small rectangular area. 

Former Use(s): Site 4743 was used to house a heat exchanger for the hydrocarbon coolant and 
lubricant tetralin. The decomposition of tetralin in the SRE in 1959 caused multiple fuel element 
failures. Tetralin was not used in the SRE after this event, but the description '"Tetralin Heat 
Exchanger'" remained on site layout maps until at least 1971. 

Information from Interviewees: None to date. 

1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Radiological Incident Reports: None found. 

-----

Current Usc: Site 4 743 was demolished in the 1970s. 

October 2012 
---------

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is as follmvs: 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Site 4743 and its suiTounding area had been decontaminated to below limits specified in 
the Draft ANSI Standard No. Nl3.12 and NRC 1982 guidelincs. 1 

• In 1983, Rockwell conducted a radiological survey in the area of Site 4743. The survey 
area was designated as SRE Region IX. Survey results indicated an average reading of 
0.04 mrad/h for surface radiation, and I 08 soil samples were found to have less than I 00 
pCi/g of gross detectable beta contamination, with an average of 33 pCi/g. All survey 
results were below Rockwell"s applicable limits for release for unrestricted use. 2 

Radiological Use Authorizations: The DOE released the area for unrestricted usc on .July 23, 
1985.3 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular area is seen in the location of Site 4743. This is also seen in the 1959, 
approximately 1960, 1965, 1967, and 1972 photographs. Open storage is seen in the 1978, 1980, 
1983, 1988, and 1995 photographs. A vegetated area is seen in the location of Site 4 743 in the 
2005 and 2009 photographs. 4 

Radionuclides of Concern: Site 4743 was used to house a tetralin heat exchanger for the SRE. 
Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, 
Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 
I-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, 
Pm-14 7, Sm-151.5

· 
6

' 
7 All radionuclides of concern listed with the exception of Na-24, Cr-51, 

Mn-54, Fc-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-

1 Argonne National Laboratory, Post Remedial Action Sun•ev Report j(;r the Sodium Reactor Experiment (SRt') 
Facility, Santa Susana Field Laboratories, Rockwell International. Ventura County, California, DOE-EY-0005-46, 
ANL-OHS/HP-84-1 01. February 1984, pp. 1-3, 15. 
c Wallace, J. IL Radiological Sun•ev Results Release to Unrestricted Usc, SRE Region IX, Rockwell Intemational 
Report No. N704Tl990035, May 31, 1983, pp. 3-8. 
'U.S. Department of Energy, CertificationfiJr Unrestricted U1·e of the Sodium Reactor E•periment (SRt) Complex 
and the Hot Can' Facility (Bldg 003), July 23, 1985. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
5 Hart, R. S., Distrilmtion of Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
6 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 530L May 
16, 1960, pp. 1-7. 
7 Letter from Heine, W. F., Atomics International, to Proctor. J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
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135, Pm-14 7 and Sm-151 are included in the EP i\ August 20 I 0 Final Field Sampling Plan for 
soil sampling in !\rea IV. The radionuclidcs omitted from the sampling plan have very short 
half-lives except for Sm-151 for which no analytical method is available. Table 3.3 presents a 
summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water f1mvs into the drainage 
channel located in the region of the site, which connects to the SRE retention pond located 
northeast of the site. Outflow from the retention pond vvas initially onto the NBZ and Brandcis
Bardin Institute land. In 1959. a 6-f(J(Jt diameter overf1ow pipe and a pumped sump were 
installed at the conf1uence of the two main drainage channels upstream of the pond. Water was 
then pumped through a 4-inch diameter merland pipe to a channel connecting to the Area II 
ponds. The overf1ow from these ponds i.; mto Bell Canyon and thence to the Los Angeles 
River. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4743 area is Class I due to its fom1er use as a tetra! in heat exchanger site for the SRE reactor. 

Recommended Locations fo1· Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4743 area were f()cused on delineating the extent of 
contamination to standard:-; that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination cor.sistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4743 area. This includes the 
following Site 4743 areas and appurtenances: 

• The f1at and low-lying areas on and surrounding Site 4743 where open storage was 
identified from aerial photographs. Radionuclides originating from Buildings 4143 
andior Site 4 743 may have migrated to these areas via surface water f1ow or airbome 
releases. 

• The drainage channel located in the region of the site that connects to the SRE retention 
pond. 

2.1.21 Building 4753 Area 

Site Description: The Building 4753 area comprised Building 4753 and the land surrounding it 
located north of Building 4143 in the SRE complex at the end of E Street. Building 4753 was 
constructed in about 1957 as the primary sodium fill tank vault? Figure 2.1.21 a provides a 
current photograph. The location of Building 4753 is shown in Figure 1.3. 

Building Features: Building 4753 was a below grade concrete vault to facilitate containment 
and shielding. The vault contained the main primary sodium circuit piping and components 

1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of" Buildin;; 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
~ Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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including the fill/drain tank. A nitrogen gas atmosphere was maintained in the vault to provide 
cooling and dehumidification of the cell and to prevent ignition ofleaking sodium. 1

• ~ 

Former Usc(s): Building 4753 housed a storage vault for sodium used in the SRE's primary 
cooling loop.~ 

Information from Interviewees: None to date. 

Radiological Incident Reports: Rockwell reported in 1981 that radioactive contamination 
occurred when a manhole cover was separated from the primary sodium fill/drain tank after 
draining primary sodium from the tank into 55-gallon drums.' 

Current Usc: Building 4753 was demolished in the early 1980s.~ 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rcleasc(s): J\ 
chronology of radiological investigations at this site is as follows: 

• In 1981, at the start of dismantling activities, approximately 7.400 gallons of sodium 
were stored in the primary fill tank under a !-pound-per-square-foot gauge nitrogen cover 
gas. The sodium was ··slightly" radioactive. A piping system was fabricated to facilitate 
draining the sodium from the primary fill tank into 55-gallon drums. A differential 
pressure between the primary fill tank cover gas and the 55-gallon drum cover gas was 
used to transfer the sodium into the drums. A total of !58 drums containing 55,000 
pounds of radioactive sodium were shipped to Hanford, Washington, for storage and 
future usc. The below-grade structure was then removed and the area was backfilled and 
paved.2 Fill soils placed in the excavation consisted of imported soils exported from an 
off-site borrow site as well as on-site native soils local to the building sites.4 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included instrument and smear surveys and analysis of material samples. ANL found that 
Building 4 753 and its surrounding area had been decontaminated to below limits 
specified in the Draft ANSI Standard No. N13.12 and NRC 1982 guidelines.5 

• In 1983, Rockwell conducted a radiological survey in the area of Building 4753. The 
survey area was designated as SRE Building 143. Survey results indicated a maximum 
below-grade reading of less than 0.1 mrad/h for surface gamma radiation, and below
grade soil samples were found to have less than 100 pCi/g of gross detectable beta 

1 Rockwell International, Sodium Reactor Experiment Decommissioning Final Report, Report No. ESG-DOE-
13403, August 15, 1983, pp. 15-16, 53, 196. 
' Owen, R. K., Radiological Su!Tey Plan, Support olD & D Program Operations at T-143 (SRE}, Rockwell 
Intemational Report No. N704TP990008, September 15, 1981, p. 3. 
1 Owen, R. K., Radiological Survey Plan, Support olD & D Program Operations at T-143 (SRE), Rockwell 
International Report No. N704TP990008. September 15. 1981, p. 3. 
4 Pacific Materials Laboratory, Inc., Final Compaction Test Report -Structural Backfill of" Former Buildings 4143 
and 4003 Test Cells, Area IV Rocketdvne. Santa Susana Field LaboratOJy, Ventura Cozmtv, CA. January 2, 2001. 
5 Argonne National Laboratory, Post Remedial Action Survey Report for the Sodium Reactor Experiment (SRE) 
Facility. Santa Susana Field Laboratories, RocJ.we/1 international. Ventura Countv. California, DOE-EV-0005-46, 
ANL-OHS/HP~84-101, February 1984, pp. 1-3. 15. 

126 
Redacted 



Santa Susana Field Laboratory 
llistorical Site A->->es->mcnt 
Final Technicall\Iemorandum: Area IV, Subarea IISA-6 October 2012 

activity, with an average of 51 pCi/g. All survey results were below Rockwelr s 
applicable limits fi.)r release for unrestricted usc. 1 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.:' 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular pad is seen in the location of Building 4753. This is also seen in the 1959, 
approximately 1960, 1965, 1967, 1972, and 1978 photographs. An excavated area is seen in the 
location of Site 4 753 in the 1980 photograph. Open storage in the location of Building 4753 is 
observed in the 1983 photograph. A cleared area is seen in the location of Building 4753 in the 
1988 and 1995 photographs. A vegetated area is seen in the location of Building 4753 in the 
2005 and 2009 photographs.' 

Radionuclides of Concern: Building 4753 was the primary fill tank vault for the SRE. 
Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, 
Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fc-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 
I-129, 1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, 
Pm-14 7, Sm-151.4

· :i. 
6 All radionuclides of concern listed with the exception of Na-24, Cr-51, 

Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xc-133, Xe-
135, Pm-14 7 and Sm-151 arc included in the EPA August 20 I 0 Final Field Sampling Plan for 
soil sampling in Area IV. The radionuclides omitted from the sampling plan have very short 
half-lives except for Sm-151 for which no analytical method is available. Table 3.3 presents a 
summary of contaminants of concern. 
Drainage· Pathways: Based on general site topography, surface water t1ows into the drainage 
channel located north of the site, which connects to the SRE retention pond located northeast of 
the site. Outflow from the retention pond was initially onto the NBZ and Brandeis-Bardin 
Institute land. In 1959, a 6-foot diameter overflow pipe and a pumped sump were installed at the 
confluence of the two main drainage channels upstream of the pond. Water was then pumped 
through a 4-inch diameter overland pipe to a channel connecting to the Area II ponds. The 
overflow from these ponds is into Bell Canyon and thence to the Los Angeles River. 7 

1 Wallace, J. H., Radiological Survey Results Release to Unrestricted Usc. SRE Building 143, Rockwell 
Intemational Report No. N704TI990038, May 31, 1983, pp. 3-10. 
c U.S. Department of Energy, Certification for Unrestricted Usc a/the Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003), July 23, 1985. 
1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics lntemational Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
5 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
6 Letter from Heine, W. F., Atomics IntemationaL to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content o/SRE Fuel, July 2, 1975. 
7 Stelle, A. M., SRE Activitv Requirement No. 27, D & D o/ Building 143 Retention Pond and Sanitary Sewer, 
Rockwell Intemational Report No. N704ACR990024, September 14, 1981, p. 6. 

127 
Redacted 



Santa Sth<ma held l.aboratory 
I !istorical Site Assessment 
Final Technical i\lemorandum: Area 1\', Subarea IISA-6 October 2012 

~~~~-·-··~--~~-----~ 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4753 area is Class I due to its former use as a primary fill tank vault f(Jr the SRE 
reactor. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Building 4 753 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization \vas not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended Cor the Building 4753 area. 
This includes the f(Jllmving Building 4753 areas and appm1enances: 

• The flat and low-lying areas on and surrounding Building 4753 where open storage was 
identified from ae1ial photographs. Radionuclides originating fi·om Buildings 4143 
and/or 4 753 may have migrated to these areas via surface water flow or airbome releases. 
Building 4 753 was attached to Building 4143 that included piping connected to the SRE. 

• The drainage channel located north of the site that connects to the SRE retention pond. It 
is unclear \Vhethcr this area was decontaminated fully after Rockw·ell reported in 1981 
that radioactive contamination occurred when a manhole cover was separated from the 
primary sodium fill/drain tank after draining prima1y sodium from the tank into 55-gallon 
drums. This channel appears to be the most likely surface-water pathway from the spill 
area. 

2.1.22 Site 4773 Area 

Site Description: The Site 4773 area comprised Site 4773, and the land surrounding it located 
at the extreme east end of the SRE complex at the end of E Street. Site 4 773 was constructed in 
1956 as a retention pond and dam for the SRE. 1 Figures 2.1.22a and 2.1.22b provide a current 
photograph and a site layout of Site 4773. The location of Site 4773 is shown in plot plan Figure 
2.1.10b. Figure 2.1.22c shows Site 4773 in 1979. Figure 2.1.22d shows an aerial view of the 
SRE site with the pond in the foreground. 

Site Features: Site 4 773 was an 800,000-gallon capacity retention pond with a compacted 
native earth dam. The dam was damaged by stom1 flow in 1958 and the repairs included the 
installation of a 1.5-foot diameter valved outlet pipe. A year later, as a result of complaints from 
downstream property owners, additional repairs included the installation of a 6-foot diameter 
overflow pipe and a pumped sump located at the confluence of the two main drain channels 
upstream of the pond. The sump collected all stom1water from the SRE. The pump, acting on 
an automatic level switch in the sump, pumped the water at 350 gpm through a 4-inch diameter 
overland pipe to a channel connecting to the Area II ponds. When the sump filled with silt, it 
was abandoned in place and the pump suction inlet was changed to a raft t1oating on the SRE 
retention pond. In 1977, the pond was at about 1/8 capacity ( 100,000 gallons); it was weed 
infested and algae laden. An unknown quantity of silt from the SRE had been deposited on the 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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bottom. The last known cleanout was in 195S as part of the dam repair project. The 800,000-
gallon capacity pond was below the 16 million gallon requirement for regulation and licensing 
by the California Department of Dam Safety. 1 i\ site layout plan is presented in Figure 2.1.22b. 
Figure 2.1.22c shows the pond in 1979. Figure 2.1.22d shows an aerial view of the SRE site 
with the pond in the foreground. 

A septic sewer system was installed above and southwest of the retention pond as part of the 
original SRE site improvement. It was designed to be the non-radioactive sanitary waste 
disposal system for Buildings 4143 and 4003, according to Rock'vvdl. Laboratories and 
radioactive facilities were not connected to it, but were provided with isolation tanks, according 
to RockwelL When the central sewer system was built in 1961, the sewer line was connected to 
it by an ejector pump. The septic tank and leach field were then abandoned in place. In 1977, a 
6-inch-diameter pump out stand pipe extended above the ground on the south end of the 
abandoned septic tank. There was no other physical evidence of the abandoned septic system on 
the surface at that time. 2 

An industrial waste system, constructed in parallel with the sanitary sewer system, terminated in 
a dry well located adjacent to the leach field. This was installed during the first improvement to 
the site, presumably in about 1958. Waste water overf1owing fi·om the dry well f1owed into the 
concrete channel connected to the sump and pond. i\1 claimed that the connections to the 
industrial waste line may have permitted chemicial concentrations of cooling water algicides. 2 

Former Use(s): Site 4773 was the retention pond and drainage control dam for wastewater from 
the SRE complex, which operated between 1957 and 1964. No selected impervious materials 
were placed in the pond or dam. The pond was originally designed for natural seepage and 
evaporation to control the seasonal water level and provide capacity for winter stonn water 
collection. After 1964, stonn water runoff was the only source of water to the SRE pond, 
according to Rockwell. 2

• 
3 

Information from Interviewees: None to date. 

Radiological Incident Reports: No official incident rep011s have been compiled for this site. A 
chronology of radiological incidents cited in Rockwell's reports is as follows: 

• During operations, the liquid waste storage tanks overflowed near Building 4653, the 
intermediate radioactive waste vault, contaminating soil in the run-ofT area. The spill was 
cleaned up shortly afterward.4 

• In 1964, the draining of test water from the new liquid radioactive waste tanks T2 and T3 
sent radioactive solutions to the SRE pond and subsequently to the Area II ponds. 

1 Stelle, A. M., SRE Activitv Requirement No. 27, D & Dol Building 143 Retention Pond and Sanitarv Sewer, 
Rockwell Intemational Report No. N704ACR990024, September 14, 1981, pp. 6-7. 
" Groundwater Resources Consultants, Inc., Assessment of' Pond Sediments in R2, SRE and Perimeter Ponds at the 
Rockwell International Corporation Rocketdvne Division, Santa Susana Field Laboratory. Ventura Countv, 
California, Report No. 8640M- I 01, July 26, 1990, pp. 4-5. 
1 Stelle, A. M .. SRE Activitv Requirement No. 27. D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwell lntcmational Report No. N704ACR 990024, September 14, 1981, pp. 6-7. 
4 Stelle, A. M., SRE Activity Requirement No. 27, D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwell Intemational Report No. N704ACR990024, September 14, 198 I, pp. 6-7. 
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Reportedly, the total release did not exceed 60 ~tCi. The concentration of radioactivity in 
the SRE retention pond was less than 2 pCi/cm3

, and in the Area II ponds was 0.1 
pCi/cm3

• Co-60 was found to contribute about 5 percent of the radioactivity. 1 

Current Usc: Site 4773 retention pond was demolished in about 1988. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1979, Rockwell drained the SRE pond and allowed it to dry out. According to 
RockwelL all areas of the pond bottom that exceeded I 00 pCi/g gross detectable beta 
activity, were removed and disposed of as radioactive waste. A Iter this decontamination 
process, Rockwell collected soil samples from the pond bottom, and the pond was 
subsequently returned to service. Soil sampling results indicated that all samples \vcre 
below I 00 pCi/g, with a mean value of 29 pCi/g. All survey results were below 
Rockwelrs applicable limits for release for unrestricted usc. 1 

• In September 1982, ANL completed a verification survey of the SRE complex. This 
included three soil samples collected at the edge of the pond to about a 2-inch depth. 
ANL found that Site 4773 and its surrounding area had been decontaminated to below 
limits specified in the Draft ANSI Standard No. N 13.12 and NRC 1982 guidelincs.2 

• In March 1983, Rockwell recommended that water being held in the SRE pond be 
pumped to the Rockwell water reclamation system and the bottom gate valve be opened 
to allow for natural runoff 3 

• In 1990, Groundwater Resources Consultants (GRS) collected 14 sediment samples from 
the SRE pond. Cs-13 7 was detected in "low" concentrations at all pond sample locations. 
G RS considered these concentrations to be reflective of atmospheric fallout. Cs-13 7 
concentrations ranged from 0.033 pCi/g to 1.90 pCi/g. No other man-made gamma 
emitters were detected. Natural emitters Pb-212, Pb-214, and K-40 were also detected at 
all locations. GRS considered the concentrations of Pb-212 and Pb-214 to be indicative 
of the natural Th-232 and U-238 decay series, respectively. Gross alpha and gross beta 
activity were not elevated above GRS · background levels. The highest gross alpha 
activity found was 13.1 ± 3.86 pCi/g in a pond outflow sediment sample, and the highest 
gross beta activity was 35.6 ± 5.57 pCi/g in a pond outflow sediment sample.4 

• Based on GRS · chemical sampling results, on December 3, 1990, the California Regional 
Water Quality Control Board requested that Rockwell remove all contaminated sediments 

1 Wallace . .1. H., Radiological Survey results Release to Unrestricted usc, SRE Region VII, Rockwell International 
Report No. N704TI990033, May 13, 1983, pp. 7-9. 
2 Argonne National Laboratory, Post Remedial Action Sun•ev Report for the Sodium Reactor Experiment (SRE) 
Facilitv. Santa Susana Field Laboratories. Rockwell International. Ventura County, California, DOE-EV-0005-46, 
ANL-OI-IS/I-IP-84-101, February 1984, pp. 1-3, 15. 
1 

Rockwell International intemal letter from P. L. Kleinsmith to K . .Johns, re: Deactivation o/SRE Retention Pond, 
March 28, 1983. 
-l Groundwater Resources Consultants, Inc., Assessment of Pond Sediments in R2. SRE and Perimeter Ponds at the 
Roc/.:well International Corporation Rocketdvne Division. Santa Susana Field Laboratory. Ventura County. 
Calif(mlia, Report No. 8640M-101, July 26, 1990, pp. 13-24. 
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from the pond and stockpile them on the fi1cility for huther treatment or move them to an 
appropriate disposal location. Soil verification samples were requested to detenninc that 
all contaminated sediments had been removed. A new sampling station was also 
requested to be installed in the vicinity or the SRE pond discharge point to verify that 
rainfall runoff was not causing contaminants to migrate off-site. 1 

• On December 4, 1990, Rockwell responded stating that the company would excavate a 
W- by I 0- by 4-foot deep portion of the pond at the northern inf1ow area (the only 
significantly contaminated area) and stockpile the soil on VisqueneO{' while analyzing 
three soil samples. Previously, in 1979, Rockwell had removed contamination from the 
pond and determined that remaining soils \Vcrc below their acceptable limits for release 
to unrestricted use. The disposition of the Sllil would depend upl)l1 the analytical results. 2 

The HSA team ha~ obtained no additional information about the soil stockpile or 
analytical results. 

• In July 2000, Boeing excavated and surveyed for radiological contamination the drainage 
lines, ~eptic tank (for Buildings 4003, 4143, and 4163) and leach field. Instrument 
measurements and wipe samples were collected from the septic tank and associated 
ptpmg. Boeing found no man-made gamma emitting radionuclides from gamma 
spectroscopy of concrete debris from the septic tank. The septic tank was full of a 
mixture of debris and soil. Boeing collected seven samples from the debris within the 
septic tank, its inlet pipes, and its outlet pipes. Using gamma spectroscopy, Boeing 
detected Cs-13 7 in the inlet pipes and inlet chamber in concentrations up to 2.5 pCi/g. 
These materials were packaged as radioactive waste per Boeing's policy. Boeing also 
collected four soil samples from beneath the septic tank, but no man-made radionuclides 
were identified in these samples. Boeing collected seven soil/gravel samples along the 
length of the leach field lines. The highest concentration detected was Cs-13 7 at 0.65 
pCt g, which Boeing considered to be consistent with its local background level in 2001. 3 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July 23, 
1985.4 

Former Radiological Burial or Disposal Locations: The pond, the septic sewer system, and 
the industrial waste system were all disposal locations for waste water. 1 Radioactive 
contamination was found in the pond 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when an irregularly shaped impoundment with a dam on its east side are seen in the location of 
Site 4773. In the 1959 photograph, the impoundment appears to have increased in size by about 
50 percent. The impoundment appears unchanged in the approximately 1960, 1965, 1967, 1972, 

1 Letter from J. E. Ross, California Regional Water Quality Control Board, to S. R. Laftlam. Rockwelllnternational 
Corporation. re: SRE Pond Modification, December 3. 1990. 
2 Letter from J. T. Crone, Rockwell International. to J. Ross, California Regional Water Quality Control Board, re: 
SRE Pond Modifications, December 4. 1990. 
3 Letter from B. D. Sujata, The Boeing Company, to J. Evans, County of Ventura. re: Information Regarding Permit 
-Septic Tank and Leach Field, October 23, 2001. 

4 U.S. Department of Energy, Certificationfor Unrestricted U1·e of the Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facilitv (Bldg. 003). July 23, 1985. 
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and 1978 photographs. The impoundment appears to have shrunk by about 50 percent in the 
1980 and 1983 photographs. The impoundment appears to be vegetated and without water in the 
1988 and 1995 photographs. In the 2005 and 2009 photographs, the end of a pipe can he seen 
near where the dam was previously located. 1 

Radionuclides of Concern: Site 4 773 was the retention pond and drainage control dam for the 
SRE. Radiologically contaminated water is known to have f1owed to the pond. Possible 
radionuclides include U-238, U-234. U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, J\m-241, 
Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sh-125, 1-129, 1-
131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nh-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, 
Sm-151.~· H All radionuclidcs of concern listed with the exception of Na-24, Cr-51, Mn-54. Fc-
59, Kr-85, Sr-89, 1-131, Ce-141. Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xc-135, Pm-147 
and Sm-151 arc included in the EPA August 2010 Final Field Sampling Plan for soil sampling in 
Area IV. The radionuclidcs omitted from the sampling plan have very sho11 half-lives except for 
Sm-151 for which no analytical method is available. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Up until 1958, surface water from the SRE complex flowed directly into 
the SRE retention pond. After 1958, a pumped sump collected water from the SRE areas. The 
pump, controlled by an automatic level switch in the sump, pumped the water at 350 gpm 
through a 4-inch diameter overland pipe to a channel connecting to the Area II ponds. The 
overt1ow from these ponds is into Bell Canyon and thence to the Los Angeles River5 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4773 area is Class 1 due to its former use as the retention pond and drainage control dam for the 
SRE reactor. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4773 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4773 area. This includes the 
following Site 4 773 areas and appurtenances: 

• Areas within and underneath the forn1er pond and upgradient areas that lead to this pond. 
Radionuclides originating from Building 4143 may have migrated to these areas via 
surface water t1ow or airborne releases. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Hart, R. S., Distribution of" Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
3 Kinzer, J. and Crawford. A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
4 Letter from Heine, W. F., Atomics International, to Proctor, J. F .. E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of"SRE Fuel, July 2, 1975. 
5 Stelle, A. M., SRE Activitv Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer. 
Rockwell International Report No. N704ACR 990024, September 14, 1981, p. 6. 
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• The areas of the Buildings 4003, 4143, and 4163 septic tank and leach field. It is not 
clear that a full site characterization has been conducted in these areas. 

• The dry well located adjacent to the leach field. If the dry well has not been demolished. 
this is an area where radiologically contaminated water may have accumulated. 

• The sump located upstream of the pond. If the sump has not been demolished, this is an 
area where radiologically contaminated water may have accumulated. 

• The outlet pipe located at the east end of the pond. This is an area where radiologically 
contaminated water may have accumulated. 

• Locations downhill from the pond. OutflO\v from the pond originally fi.lllO\vcd along a 
path to the NBZ. Multiple spills occurred at the pond over time and the water would 
have flowed to lower elevations. 

• Locations below the dam. Because th~ clam \vas earthen, water would have f1(m ed under 
and around the dam to reach lower elevations. 

2.2 Group 2 

The Group 2 index map is presented in Figure 2.2. Fz1llowing Figure 2.2, the site photograph 
and layout drawings for each building area within HSA-6 Group 2 are presented. HSA-6 Group 
2 includes three building areas containing the radioactive bundry buildings and electronics shop. 

2.2.1 Building 4063 Area 

Site Description: The Building 4063 area comprises Building 4063, substation Building 4 763, 
and the land surrounding these two buildings located on E Street. Building 4063 was constructed 
prior to 1957. 1 Figures 2.2.1a and 2.2.1 b provide a current photograph and a floor plan. Figure 
2.2.1 c provides a plot plan. 

Building Features: Building 4063 had two rooms and three doors. A floor plan is presented in 
Figure 2.2.1 b. 

Former Use(s): Building 4063 was initially used as an electronics shop, and later as a 
maintenance service and storage building for non-radiological equipment. After Building 4063 
was demolished in 1976, its concrete slab floor was used for storing bottled industrial gases. 1

• 
2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Chapman, J. A., Radiological Survey of' the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas 
between SRE to RMDF, and KEWB to RMDF, GEN-ZR-0009, August 26, 1988, pp. 8, 19, 54, 61-64, 77. 
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Current Usc: Building 4063 was demolished to its concrete slab 11oor in 1976.~ The slab was 
removed after 1995. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): J\ 

chronology of radiological investigations at this building is as follows: 

• After the facility was decommissioned and dismantled in 1976, Rockwell perfonned a 
radiation survey to ensure that residual radioactivity levels met its unrestricted-use 
acceptance criteria. Gamma scanning results ( 14.0 ± 0.25 pR/h) were consistent with 
Rockwell's background exposure rate of 14.0 ± 0.25 pR/h.~ 

• In 1988, Rockwell conducted a radiological survey to determine whether radioactive 
material accidentally remained at the site. Building 4063 was part of the Old Radioactive 
Laundry area that was surveyed for mixed fission products by measuring ambient gamma 
exposure rates. The radioactive laundry area is discussed below. The maximum 
exposure rate in the area was 17.72 ~tR111. Rockwell's acceptance limit was 5 ~tR/h above 
a background level of approximately 15 pR/h. Survey results were below Rockwell's 
acceptance limits.~ 

Radiological Usc Authorizations: None found. 

Former Radiological Burial ot· Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular building is observed that is identified as Building 4063. Building 4063 is 
seen in photographs from 1959, approximately 1960, 1965, and 1967, but only building slab 
appears visible in photographs from 1972, 1978, 1980, 1983, 1988, and 1995. In the 2005 and 
2009 photographs, the site appears to be vegetated. 1 

Radionuclidcs of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4063. However, Building 4063 was located across E street 
from Parking Lot 4513, which was used by personnel working in Buildings 4030, 4641, and 
4064 where radioactive materials were handled. In Building 4064, non-irradiated, fissionable 
nuclear materials (enriched uranium and plutonium) were stored along with low-level radioactive 
waste. Building 4063 was also located in the vicinity of the Old Radioactive Laundry area. 
Potential radioactive contaminants include U-233, U-234, U-235, U-236, U-238, Th-228, Th-
232, Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90, H-3, 
Na-22, K-40, Mn-54, Fe-55, Co-60, Ni-59, Ni-63, Eu-152, Eu-154, Pm-147, Ta-182.2 All 
radionuclides of concern listed, with the exception of Mn-54, Pm-147 and Ta-182, are included 
in the EPA August 2010 Final Field Sampling Plan for soil sampling in Area IV. The 
radionuclides omitted from the sampling plan have very short half-lives and do not meet the 
criteria for analysis. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows northeast from 
fonner Building 4063 to the east-side storm drain on E Street. This storm drain appears to 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Liddy. P., Area 4064 Final Status Sun•ev Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
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connect with a drainage channel that transports water south through Area Ill to a pond in Area II. 
The overflow from this pond is into Bell Canyon and thence to the Los Angeles River. 1 

Radioactive materials do not appear to have been handled in Building 4063, but the site could 
have become contaminated by surface water and airbome releases from Building 4064. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4063 area is Class 2, due to its location ncar Parking Lot 4513 and the Old Radioactive 
Laundry area. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the follov\ ing recommendation. 

Previous characterization studies for the Building 4063 area \\'ere focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to dcline<ik the extent of contamination consic;tent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommei1 ded for the Building 4063 <Jrca. 
This includes the following Building 4063 areas: 

• The flat and 10\v-lying areas sunounding Building 4063. Radionuclides originating from 
Buildings 4064, 4273, and/or 4283 may have migrated to these areas via surface water 
flow or airbome releases. 

2.2.2 Building 4273 Area 

Site Description: The Building 4273 area comprised Building 4273, maintenance skid shack 
Building 4316, and the land surrounding these two buildings located on the north side of E Street 
at its intersection with 1 01

h Street. Building 4273 was constructed in approximately 1957 as a 
radioactive laundry.=' Figure 2.2.2a provides a current photograph. Figure 2.2.lc provides a plot 
plan. 

Building Features: Building 4273 included a radioactive laundry and protective clothing 
storage area. The research team has not located a more detailed description of this building. The 
sewer system was not connected to this building, but it may have had a septic tank and leach 
field. 

Former Use(s): Building 4273 was a radioactive laundry. Contaminated laundry from the SRE 
Building 4143, the Engineering Test Building 4003, and the RMDF Building 4021 was brought 
to this building for cleaning. Operations were discontinued in 1971.' 

1 Stelle, A. M., SRE Activity Requirement No. 27. D & D of Building 143 Retention Pond and Sanitwy Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
' Chapman, J. A., Radiological Survey of the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas 
between the SRE to RMDF. and KEWB to RMDF, Energy Technology Engineering Center Report No. GEN-ZR-
0009, August 26, 1988, pp. 8, 19, 54, 61,63-64,77,79. 
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Information from Interviewees: In 20 I 0, a number of former workers were interviewed about 
their experiences at the SSFL. One remembered the radioactive laundry. Excerpts from his 
comments arc presented below. 

• --Everything including people and equipment would be decontaminated. Everything had 
to be cleaned before you left at night and it was smear tested every clay. W c wore booties 
and paper whites. The booties would be laundered up there on the hill. The laundry re
circulated the water at the SRE ... 1 This former employee worked at the SSFL in the 
1950s. 

Radiological Incident Reports: None found. 

CUt-rent Usc: Building 4273 was demolished to its concrete slab 11oor in 1976.-c The slab was 
removed after 1995. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Relcase(s): A 
chronology of radiological investigations at this building is as follows: 

• A ftcr the facility was decommissioned and dismantled in 1976, Rockwell performed a 
radiation survey to ensure that residual radioactivity levels met its unrestricted-usc 
acceptance criteria. Gamma scanning results ( 15.3 ± 0.27 ~tR/h) were consistent with 
Rockwcll"s background exposure rate of 14.0 ± 0.25 11Rih.: 

• In 1988, Rockwell conducted a radiological survey to dctcnnine whether radioactive 
material accidentally remained at the site. Building 4063 was part of the Old Radioactive 
Laundry area that was surveyed for mixed fission products by measuring ambient gamma 
exposure rates. The maximum exposure rate in the area was 17.72 11R/h. Rockwell's 
acceptance limit was 5 ,uR/h above a background level of approximately 15 11R/h. 
Survey results were below Rockwelrs acceptance limits. 2 

Radiological Use Authorizations: The DOE released the area for unrestricted use on July 23, 
1985." 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photogt·aphs: Aerial photographs show undeveloped land until the 1957 photograph 
when a rectangular-shaped building is identified as Building 4273. Building 4273 can be seen in 
the 1959 and approximately 1960 photographs. In the 1965 photograph, an additional 
rectangular section can be seen that is identified as Building 4316, the maintenance skid shack. 
This can also be seen in the 1967 and 1972 photographs. A building slab is observed in 
photographs from 1978, 1980, 1983, 1988, and 1995. A vegetated area is seen in the location of 
Building 4273 in the 2005 and 2009 photographs. 3 

Radionuclides of Concern: Building 4273 was used as part of SRE operations. Possible 
radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, 

1 Interview No. 106 of former employee conducted by the U.S. DOE and EPA, September 2010. 
2 U.S. Depa1iment of Energy, Certificationfor Unrestricted Ul'e of the Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facility (Bldg. 003), July 23, 1985. 
3 U.S. EPA. Environmental Photographic Interpretation Center Draft Report. March 2010. 
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Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, l-129, l-
131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, 
Sm-151. 1

•
2
·' All radionuclides of concern listed with the exception ofNa-24, Cr-51. Mn-54, Fe-

59, Kr-85, Sr-89, l-131, Ce-141, Ba (La)-140, Nb-95. Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 
and Sm-151 are included in the EPA August 20 I 0 Final Field Sampling Plan for soil sampling in 
Area IV. The radionuclides omitted fi·om the sampling plan have very short half-lives except for 
Sm-15 I for which no analytic1l method is available. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Building 427l \\as located cast of a drainage divide. The location of 
former waste\vatcr lines and storm dr:tins i~ unknown. Based on general site topography, surface 
water f1ows in a northeasterly dirccti•·n fr,Jm the site. Ultimately, surface water would discharge 
to a channel connecting to the Area II ponds. The overf1ow from these ponds is into Bell 
Canyon and thence to the Los Angeles River.4 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4273 area is Class I. Items u!' radiuactivc laundry were washed and dried in Building 
423 7 for approximately 14 years. It is not apparent where wastewater fi·Oin laundry operations 
discharged or that a full radiological characterization of the area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

It is not apparent where wastewater from laundry operations discharged. In addition, previous 
characterization studies for the Building 4273 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Building 4273 area. This includes 
the following Building 4273 areas: 

• The f1at and low-lying areas sunounding Building 4273. Radionuclides originating from 
Building 4143 may have migrated to these areas as a result of cleaning operations. 

• Because little is known about laundry storage areas, site operations, and wastewater and 
discharge, a comprehensive soil sampling program is wan-anted at Building 4273. 

2.2.3 Building 4283 Area 

Site Description: The Building 4283 area comprised Building 4283 and the land sunounding it 
located on the north side of E Street at the intersection with 1 01

h Street. Building 4283 was 

1 Hat1, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
2 Kinzer, J. and Crawford. A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301. May 
16, 1960, pp. 1-7. 
1 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
4 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitarv Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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constructt:d in approximately 1963 as a radioactive laundry. 1 Figure 2.2.3a provides a current 
photograph. Figure 2.2.1 c provides a plot plan. 

Building Features: Building 42X3 included a radioactive laundry and protective clothing 
storage area. The research team has not located a more detailed description of this bui !ding. The 
sewer system was not connected to this building, but it may have had a septic tank and leach 
field in conjunction with Building 4273. 

Former Use(s): Building 4283 was a radioactive laundry. Contaminated laundry from the SRE 
Building 4143, the Engineering Test Building 4003, and the RMDF Building 4021 was brought 
to this building for cleaning. Operations were discontinued in 1971.2 

Information from Interviewees: In 2010, a number of former workers were interviewed about 
their experiences at the SSFL. One remembered the radioactive laundry. Excerpts from his 
comments arc presented below. 

• --Everything including people and equipment would be decontaminated. Everything had 
to be cleaned before you left at night and it was smear tested every day. We wore booties 
and paper whites. The booties would be laundered up there on the hill. The laundry re
circulated the water at the SRE."' This fonner employee worked at the SSFL in the 
1950s. 

Radiological Incident Reports: None found. 

Current Use: Building 4283 was demolished in approximately 1976? The slab was removed 
after 1995. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• After the facility was decommissioned and dismantled in 1976, Rockwell perfom1ed a 
radiation survey to ensure that residual radioactivity levels met its unrestricted-use 
acceptance criteria. Gamma scanning results ( 15.3 ± 0.27 ~tR!h) were consistent with 
Rockwe!rs background exposure rate of 14.0 ± 0.25 ).lR/h.2 

• In 1988 Rockwell conducted a radiological survey of the Building 4283 area as part of a 
survey of five areas that had been used to support nuclear-related facilities. Gamma 
exposure rates were measured to determine whether mixed fission products remained at 
the site. The maximum exposure rate in the area was 17.72 11Rih. Rockwell's 
acceptance limit was 5 ).lRih above a background level of approximately 15 11Rih. 
Survey results were below Rockwe!rs acceptance limits. 2 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
2 Chapman, J. A., Radioloy,ical Survey of the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas 
between the SRE to RMDF. and KEWB to RMDF, Energy Technology Engineering Center Report No. GEN-ZR-
0009, August 26, 1988, pp. 8, 19, 61,63-64,77,79. 
1 Interview No. I 06 of former employee conducted by the U.S. DOE and EPA, September 20 I 0. 
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Radiological Usc Authorizations: The DOE released the area for unrestricted use on July 23, 
1985 1 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the approximately 1960 
photograph when disturbed ground is observed. In the 1965 photograph, a rectangular-shaped 
building is identified as Building 4283. This can be seen in the 1967 and 1972 photographs. A 
building slab is observed in the 1978, 1980, 1983, 1988, and 1995 photographs. A vegetated 
area is seen in the location of Building 4283 in the 2005 and 2009 photographs.2 

Radionuclidcs of Concern: Building 4283 was used as part of SRE operations. Possible 
radionuclides include U-238, U-234, U-235, U-236, isotopes of plutonium Pu-239, Pu-240, Pu-
241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, 
Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-
133, Xe-135, Pm-147, Sm-151. 3

· -!, s All radionuclides of concern listed \Vith the exception of 
Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, Ru-1 03, Ru-1 06, 
Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the EPA August 2010 Final Field 
Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan 
have very short half-lives except for Sm-151 for which no analytical method is available. Table 
3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Building 4283 was located east of a drainage divide. The location of 
former wastewater lines and stonn drains is unknown. Based on general site topography, surface 
water flows in a northeasterly direction from the site. Ultimately, surface water would discharge 
to a channel connecting to the Area II ponds. The overflow from these ponds is into Bell 
Canyon and thence to the Los Angeles River. 6 

Radiological Contamination Potential: The preliminary MARSSlM Classification for the 
Building 4283 area is Class 1. Items of radioactive laundry were washed and dried in Building 
423 7 for approximately 8 years. It is not apparent where wastewater from laundry operations 
discharged or that a full radiological characterization of the area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.2 provide a convenient reference for the following recommendations. 

1 U.S. Department of Energy, Certification/or Unrestricted Use ofthe Sodium Reactor Experiment (SRE) Complex 
and the Hot Cave Facility (Bldg 003), July 23, 1985. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 
3 Hart, R. S., Distrihution ol Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics Intemational Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content olSRE Fuel, July 2, 1975. 
6 Stelle, A. M., SRE Activity Requirement No. 27, D & Dol Building 143 Retention Pond and Sanitary Sewer, 
Rockwell Intemational Report No. N704ACR990024, September 14, 1981, p. 6. 
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It is not apparent where wastewater from laundry operations discharged. In addition. previous 
characterization studies for the Building 4283 area \vere focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Building 4283 area. This includes 
the following Building 4283 areas: 

• The flat and low-lying areas surrounding Building 4283. Radionuclidcs originating fl·om 
Building 4143 may have migrated to these areas as a result of cleaning operations. 

• Becaisc little is known about laundry storage areas. site operations, and wastewater and 
discharge, a comprehensive soil sampling program is warranted at Building 4283. 

2.3 Group 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3, the site photograph 
and layout drawings for each building area within HSA-6 Group 3 arc presented. HSA-6 Group 
3 includes four building areas containing the fuel clement storage facility and SRE support 
buildings. 

2.3.1 Building 4014 Area 

Site Description: The Building 4014 area comprises Building 4014, substation Building 4783, 
and the land surrounding these two buildings located on E Street. Building 4014 was constructed 
prior to August 1957. L 

2 Figure 2.3.1 a provides a cun·ent photograph. Figure 2.3 .1 b shows the 
floor plan. The location of Building 4014 is shown in Figure 2.3. 

Building Features: Building 4014, originally 2,100 square-feet in area, changed its shape and 
size over the years. In 1977, Building 4014 was replaced with a 2,400-square- foot prefabricated 
galvanized steel building on a concrete slab with translucent fiberglass skylights, electrical 
lighting and power, and a fire detection system. Figure 2.3 .1 b shows the floor plan. Buildings 
4033, 4043, and 4053 were demolished in the process.3 

Former Use(s): Building 4014 was a storage building for metallic sodium. In April 1994, 81 
55-gallon drums of surplus new product sodium were stored in Building 4014 together with 3 
drums and 8 wooden boxes of potassium, 3 drums of lithium, 2 drums and 1 box of NaK, 8 NaK 
pressure transducers, 1 NaK loop, and 1 NaK loading cart. 4

· 
5 In May 1995, the DOE was 

looking for an end user for the sodium.6 In March 1996, Disposal Authorization No. 16134 
indicated that the drums were to be delivered to Surplus Sales within 10 days of financial 

1 Rockwell InternationaL Area IV Radiological Characterization Survey, A4CM-ZR-OOI L Rev. A, August 15. 1996. 
pp. 35, 55-58. 
' Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
1 Rockwell International, Construction Specification for Sodium Storage Facility Building 014. Santa Susana 
Facility. Ventura Countv. Cali((m1ia, Specification No. 303-014-1, May I 0. 1977. 
4 Rockwell InternationaL Status ofMaterial in B/014, circa April 1994. 
5 Rockwell International Inventory of Building 014, April 14, 1994. 
6 U.S. Department of Energy letter from L. Marik toM. Jensen, Rockwell lntemationaL re: ETEC Bulk Sodium, May 
II, 1995. 
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approval. 1 On June 3, 1996, Rockwell indicated that Building 4014 had been cleared of DOE 
and Energy Technology Engineering Center (ETEC) materials and equipment, but equipment or 
materials belonging to Protective Services and Surplus Sales remained in Building 4014. 2 On 
June 21, 1996, Rockwell granted pem1ission to Industrial Security to store fire department 
equipment in Building 4014. 3 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 
Current Usc: Building 4014 \Vas demolished in 2003.4 

Previous Radiological Inn:stigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1988, Rockwell surveyed for radiuactive contamin<!nts the Building 4513 parking lot, 
adjacent to Building 4014. as part of a larger study. Rockwell found the menn exposure 
rate at Parking Lot 4513 to be 14.0 ± 0.25 ~tR/h 5 

• In 1994 and 1995, Rockwell conducted a radiological characterization survey in Area IV 
that included Building 4014. The purpose of this survey was to locate and characterize 
any previously unknown areas of elevated radioactivity in Area IV. Rockwell estimated 
background to be 15.6 ~tR!h. Rockwell's acceptable limit was less than 5 ~tR!h above 
background. Su;·vey results were below Rockwell's acceptance limits. 1 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a small rectangular building is observed that is identified as Building 4014. Building 4014 
appears to have increased in size in the 1959 photograph. This addition is identified as two 
separate buildings 4033 and 4043. The approximately 1960 photograph shows an additional 
piece that makes the building L-shaped. This piece is identified as separate Building 4053. The 
roof of Building 4014 changes and becomes rectangular in the 1978 photograph. This may 
indicate that a new building has been constructed on the site of the old one. No changes arc 
observed in the 1980, 1983, 1988, and 1995 photographs. In the 2005 photograph, a ground scar 
appears where Building 4014 was located. Undeveloped land appears in the location of Building 
4014 in the 2009 photograph.6 

1 Rockwell International email from S. L. Samuels to J. H. Washington, re: B/014, circa 1996. 
c Rockwell International email from R. D. Meyer to M. E. Lee, re: B/0 14 Emcuation by ETEC, June 3, 1996. 
3 Rockwell International email from M. J. Gabler to D. Bunch, re: Use ofDOE Building 4014 by Industrial Securitv, 
June 21, 1996. 
4 Boeing letter from B. K. Ludwig to J. Flores, Ventura County Air Pollution Control District re: Demolish Building 
4014. Area IV. Santa Susana Field Laboratory, May 19, 2003. 
5 Chapman, J., Radiological Survey of the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas between 
the SRE to RMDF. and KEWB to RMDF,ETEC Report No. GEN-ZR-0009, pp. 54, 77, 79. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4014. However, Building 4014 was located adjacent to 
Parking Lot 4513, which was used by personnel working in Buildings 4030. 4641, and 4064 
where radioactive materials were handled. In Building 4064. non-irradiated, fissionable nuclear 
materials (enriched uranium and plutonium) were stored along with low-level radioactive waste. 
Potential radioactive contaminants include U-233, U-234, U-235, U-236, U-238, Th-22X. Th-
232, Pu-23X, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Ra-226. Cs-134, Cs-137, Sr-90, 11-3, 
Na-22, K-40, Mn-54, Fe-55, Co-60. Ni-59, Ni-63, Eu-152, Eu-154, Pm-147, Ta-182. 1 All 
radionuclides of concem listed. with the exception of Mn-54, Pm-14 7 and Ta-182, are included 
in the EPA August 2010 Final Field Sampling Plan for soil sampling in Area IV. The 
radionuclides omitted from the sampling plan have very short half-lives and do not meet the 
criteria for analysis. Table 3.3 presents a summary of contaminants of concern. 
Drainage Pathways: Based on general site topography, surface water f1ows northeast from 
former Building 4014 to the stom1 drain on the other side of E Street. This storm drain appears 
to connect with a drainage channel that transports water south through Area III to a pond in Area 
II. The overflow from this pond is into Bell Canyon and thence to the Los Angeles River. 2 

Radioactive materials do not appear to have been handled in Building 4014, but the site could 
have become contaminated by surface water and airbome releases from Building 4064. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4014 area is Class 2, due to its location near Building 4064. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.3 provide a convenient reference for the following recommendation. 

Previous characterization studies for the Building 4014 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4014 area. 
This includes the following Building 4014 areas: 

• The flat and low-lying areas surrounding Building 4014. Radionuclides originating from 
Building 4064 may have migrated to these areas via surface water f1ow or airbome 
releases. 

2.3.2 Building 4053 Area 

Site Description: The Building 4053 area comprised Building 4053, two skid shacks numbered 
Buildings 4033 and 4043, and the land surrounding these three buildings located on E Street. 
Building 4053 was constructed prior to 1962.3 Figures 2.3.2a and 2.3.2b provide a current 
photograph and a floor plan. The location of Building 4053 is shown in Figure 2.3. 

1 Liddy. P., Area 4064 Final Status Survey Report, Rocketdyne Report No. RS-00003, March 30. 1999, p. 4. 
2 Stelle, A. M., SRE Activity Requirement No. 27. D & D of" Building 143 Retention Pond and Sanitary Se\Ver, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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Building Features: Building 4053 was on foundations connected to utilities. 1 Building 4053 
had one room, a sliding door, and a canopy. It was located adjacent to and south of Building 
4014. Buildings 4033 and 4043 were joined and shared a canopy. Floor plans of Buildings 
4053, 4033 and 4043 are presented in Figure 2.3.2h. 

Former Usc(s): Building 4053 was a Fire Department services building. Building 4033 was a 
storage building and Building 4043 was an instrument storage building. 1 

Information from Interviewees: In 2010. a n~1mber of former workers were interviewed about 
their experiences at the SSFL. One remembered Building 4053. Excerpts from his comments 
are presented below. 

• .. Building 4043 was used exclusively for warehousing non-radioactive spare parts for 
SRE.''2 This fcm11er employee worked ~1t the SSFL between 195g and 196S. 

Radiological Incident Reports: N,me found. 

Current Usc: Building 4053 \\::IS detached from its foundation and relocated in 1977. Buildings 
4033 and 4043 were bulldozed and removed in 1977.2 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1988, Rockwell surveyed for radioactive contaminants the Building 4513 parking lot, 
adjacent to Building 4053, as part of a larger study. Rockwell found the mean exposure 
rate at Parking Lot 4513 to be 14.0 ± 0.25 ~tR!h. 3 

• In 1994 and 1995, Rockwell conducted a radiological characterization survey in Area IV 
that included Building 4053. The purpose of this survey was to locate and characterize 
any previously unknown areas of elevated radioactivity in Area IV. Rockwell estimated 
background to be 15.6 ~R/!1. Rockwell's acceptable limit was less than 5 ~R/h above 
background. Survey results were below Rockwell's acceptance limits.4 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs shmv undeveloped land until the 1957 photograph 
when a parking lot is identified adjacent to the site of Building 4053. Building 4053 appears in 
the approximately 1960 photograph and is seen up to the 1978 photograph when a new roof 
and/or new building appear(s) to have been constructed. No changes are observed in the 1980, 

1 Rockwell InternationaL Construction Specification for Sodium StoraRe Facilitv Building 014. Santa Susana 
Facilitv. Ventura County, California, Specification No. 303-014-1, May 10, 1977. 
" Interview No. 300 of former worker conducted by the DOE and EPA on July 16, 2010, p. 2. 
3 Chapman, J., Radiological Survev ofthe T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas between 
the SRE to RMDF, and KEWB to RMDF,ETEC Report No. GEN-ZR-0009, pp. 54, 77, 79. 
4 Rockwell International, Area IV Radiological Characterization Szm•ev, A4CM-ZR-0011, Rev. A, August 15, 
1996, . 35, 55-58. 

143 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technicall\1emorandum: Area IV, Subarea IISA-6 October 20 12 

~-~~--~-----

1983, 1988, and 1995 photographs. In the :W05 and 2009 photographs. a ground scar appears 
where Building 4053 had previously been locatcd. 1 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4053. However, Building 4053 was located adjacent to 
Parking Lot 4513. which was used by personnel working in Buildings 4030, 4641, and 4064 
where radioactive materials were handled. In Building 4064, non-irradiated, fissionable nuclear 
materials (enriched uranium and plutonium) were stored along with low-level radioactive waste. 
Potential radioactive contaminants include U-233, U-234, U-235. U-236, U-238, Th-228. Th-
232, Pu-238, Pu-239, Pu-240. Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90. H-3. 
Na-22, K-40, Mn-54, Fe-55. Co-60, Ni-59, Ni-63, Eu-152. Eu-154. Pm-147, Ta-182. 2 All 
radionuclides of concern listed, with the exception of Mn-54, Pm-14 7 and Ta-182, arc included 
in the EPA August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The 
radionuclides omitted from the sampling plan have very short half-lives and do not meet the 
criteria for analysis. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flO\vs northeast from 
former Building 4053 to the storm drain on the other side of E Street. This storm drain appears 
to connect with a drainage channel that transports water south through Area III to a pond in Area 
II. The overflow from this pond is into Bell Canyon and thence to the Los Angeles River. 3 

Radioactive materials do not appear to have been handled in Building 4053, but the site could 
have become contaminated by surface water and airborne releases from Building 4064. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4053 area is Class 2, due to its location near Building 4064. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.3 provide a convenient reference for the following recommendation. 

Previous characterization studies for the Building 4053 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Building 4053 area. 
This includes the following Building 4053 areas: 

• The flat and low-lying areas sun·ounding Building 4053. Radionuclides originating from 
Building 4064 may have migrated to these areas via surface water flow or airborne 
releases. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Liddy, P., Area 4064 Final Status Survey Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
3 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitwy Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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Site Description: The Building 4064 area comprises Building 4064, mechanical equipment slab 
Site 4864, an extensive side yard, and the land surrounding these areas located on G Street. 
Building 4064, built in 1958, was the source and special nuclear material storage facility. 1 ~ 
Figures 2.3.3a through 2.3.3g provide a current photograph and building drawings. The location 
of Building 4064 is shown in Figure 2.3. 

Building Features: Building 4064 was constructed in two phases; the first in I Sl58 and the 
second in 1963. The completed building was approximately 50 feet by 90 feet with concrete and 
block walls. The roof was of corrugated steel with composite roofing material.' A !1oor plan of 
the completed Building 4064 is presented in Figure 2.3.3b. Phase I was a 2,127-squarc-foot 
reinforced concrete stmcturc (Room II 0 and office Room I 00) with !l-inch thick \valls on a 
concrete slab 11oor. The building cave height was 16 fCet, nnd the structure was open bay except 
for a 12-foot by 13-foot material handling area in the southeast comer of the building (Room I 04 
vault). A fume hood was installed in Room I 04.4 

In Phase 2, a new bay was added to the north of Phase I (Room 114) with an overhead roll-up 
door, 12-inch-thick concrete blocks, increasing the !1oor area to 4,418 square feet. The total 
square footage included a 50-square-foot restroom (Room I 02). Building 4064 had no sinks or 
processing equipment. The restroom was the only source of water. Waste water was released to 
a septic system prior to 1961. On the noiihwest corner \Vas a small supply and storage room of 
about 50 square feet (Room 116 ). The concrete slab floors were covered with 12-inch square 
vinyl-asbestos tiles. In 1980, the facility received a new roof, the interior wall surfaces were 
patched and painted; the floor tile was removed and replaced; the rest room and office were 
restored; asphalt was patched; plumbing was repaired; and a window air conditioner was 
installed in the office. 

Storage racks were constmcted to accommodate fuel. Each room was ventilated by dedicated 
blowers through a plenum containing pre-filters and HEPA filters. The fume hood in Room I 04 
exhausted through the south filter plenum. 3 Building 4064 was built to meet AEC criteria for 
vaults for the storage of fissionable material. It was equipped \vith intrusion alarms.' Building 
4064 was surrounded by an 8-foot tall alanned perimeter chain-link fence topped with a double 
roll of barbed tape. The building doors were alarmed \vith intmsion alarms, and all rooms were 
equipped with motion detectors. All alarms sounded at the plant security headquarters." The 
Building 4064 side yard was a trapezoidal area of approximately 4,500 square feet. 4

• 
7

' ~ The 

1 Shah, S. N .. Final Report, Decontamination and Decommissioning of Fuel Storage Facility 4064. Boeing Report 
EID-04600, September II. 1999, pp. 14-15. 
2 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
3 Email from W. J. Gerritsen toP. B. Ramirez, re: Permit for Demolition ofBuilding 4064, May 28. 1997. 
4 Dahl. F. C. and Tuttle. J. Final Radiological Survey Report of Building 064 Interior. ETEC Report No. SSWA-ZR-
0001, January 14. 1994. pp. 9-17. 
5 Boeing Environmental Affairs. Fact Sheet, Building 4064- Fuel Storage Facilitv, February I 0. 2000. 
6 Remley. M. E. General Storage Data for Buildings 064 and 022. October 7. 1977. 
7 Shah, S. N., Final Report, Decontamination and Decommissioning of Fuel Storage Faci/itv 4064, Boeing Report 
EID-04600. September II. 1999, pp. 14-15. 
8 Vitkus, T. J., Verification Survey of Buildings 005, 023, and 064 Santa Susana Field Laboratory, Rochve/1 
International. Ventura Countv. California. ORISE 94/K-14, October 1994. pp. 1-4.20. 
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fenced area is presented in Figure 2.3.3e, and the side yard is presented in Figure 2.3.3d. Figure 
2.3.3e presents a plot plan. 

Building 4064 had a 750-gallon septic tank that was connected to a 120-linear-foot leach field. 
The leach field was located approximately 20 feet east of Building 4064, near a boulder northeast 
of Building 6064. 1 The Building 4064 leach field was removed in 1998/1999 and the area was 
backfilled by regrading onsite soils. 2 In the early 1960s, Building 4064 was connected to the site 
sewage system. Figure 2.3.3f shows the connection to the sewage system and the location of the 
leach field, while Figure 2.3.3g presents the plumbing layout. 

Former Usc(s): Building 4064 was designed and built as a special nuclear material and source 
radioactive material storage building. It was used for storing packaged items of source material 
(natural uranium, depleted uranium, thorium) and special nuclear materials (enriched uranium, 
plutonium, and U-233) of various forms and configurations. Originally the north (Room 114) 
and south (Room 110 and I 04 vault) contained steel racks for storing material. The south side 
was primarily used fix the storage of highly enriched uranium and plutonium bearing items; the 
north side was primarily used for source material and "low" enriched uranium storage. 3 

Enriched uranium powders and source material powder packages were split into smaller units or 
combined into larger units in a glove box located in Room I 04. The glove box was removed 
fi·mn Building 4064 at an unknown time. Plutonium was handled only in a packaged fom1; never 
as a loose powder.4 No plutonium repackaging took place other than by transferring scaled 
packages between containers. Transfers of solid metallic forms of material were generally 
handled in the glove box, but sometimes larger pieces were transferred and repackaged within 
the vault. During the shut-down and termination of the SNAP program, excess Zr-U (enriched 
uranium) alloy material was sectioned into lengths suitable for packaging for shipment in DOE 
containers. This was done in Room 104. The f1oor was covered with plastic sheeting and the Zr
U was sectioned using a hack saw. 3 

During the early 1960s, the metal racks in the south half of Room 110 were removed in order to 
store material in ·'bird cages" and drums. This storage included large quantities of special nuclear 
material recoverable scrap. At this time, the fenced yard areas in the front, side, and back of 
Building 4064 were used to store 55-gallon drums of low-level enriched recoverable scrap. This 
material was shipped off-site in the mid-to-late 1960s and early 1970s. Rockwell claimed that 
residual contamination from handling bare metallic pieces was from enriched uranium, natural 
uranium, depleted uranium, and thorium. Most reactor contracts had ended by the early 1980s. 
No special nuclear material powders were handled or repackaged after 1980. After all 
fissionable material had been removed, miscellaneous equipment and containers of radioactive 

1 !CF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility Investigation Work Plan, Area IV 
Santa Susana Field Laboratory, Ventura Countv, California. Part 1 Current Conditions Report Volume 1. October 
1993, pp. 4-8, 4-87. 
c Montgomery Watson Harza, DOE Leach Fields (Area IV AOC) RCRA Facilitv investigation Report, Santa Susana 
Field Laboratory. Ventura County. California, Draft, October 2003, pp. 2-3. 
3 Remley, M. E. General Storage Data for Buildings 064 and 022, October 7, 1977. 
4 Chapman, J. A., Radiological Sun•ev of the Source and Special Nuclear Material Storage Vault-Building T64, 
GEN-ZR-0005, August 19, 1988, pp. 7, 16-21. 
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waste (principally soil) were stored in Building 4064. In 1993, all nuclear material was removed 
and Building 4064 was decontaminated. 1 

Information from Interviewees: In 20 I 0, a number of former workers were interviewed about 
their experiences at the SSFL. One had knowledge of Building 4064. Excerpts from his 
comments arc presented below: 

• "When I was a fork lift operator I hauled SNAP X and I 0 fuels to a storage f~1cility. I also 
hauled remnants from the SRE rupture to Building 64, "The Vault." I did not package the 
remnants; I just hauled the box from one area to another. I \VOlT a film badge and 
dosimeter while doing this work though." This interviewee worked at the SSFL between 
1963 and 1999.2 

Radiological Incident Reports: There have been several incidents associated with Building 
4064 that could have resulted in a release to the enYiromncnt. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

Building 4064 Incident Report Summary 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 
A0523 311011959 SS VAULT SSFL PERSONNEL ENTERED VAULT 

AREA WITHOUT REQUIRED 
FIL~ BADGES. 

J\0028 2/18/J 963 YARD SS VAULT MFP CASK DRAIN PLUG RUSTED 
Ol'T DRAINING 
CONTAMINATED WATER 
ONro GROUND. 

N/A 5/3/1963 SS VAULT u CANS OF UC EXPLODED 
INSIDE SSFL VAULT. 

A0468 10/811964 SS VAULT u CAN OF UC EXPLODED INSIDE 
A "BIRDCAGE" SHIPPED TO 
SSFL VAULT. 

A0622 7/20/1967 SSFL SS VAULT U308 OUTSIDE TRANFER OF U 
POWDER CAUSED INCREASED 
ACTIVITY IN VEGET A T!ON 
SAMPLES. 

A0095 1112/1982 VAULT RAS ALARM RESPONSE. 
AOJ09 9/2111982 VAULT RESPONSE TO RAS ALARM AT 

SS VAULT. 
A0218 6/8/1992 STORAGE RACKS u EMPLOYEE STACKING FUEL 

STORAGE RACKS CUT HAND. 
A0663 8/8/1995 SIDE YARD Cs-137 PERFORMING THE MODIFIED 

AREA IV TRANSIENT SURVEY 
IN GRID R24S25, A HOT SPOT 
WAS FOUND. 

1 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facilizv Investigation Work Plan. Area IV 
Santa Susana Field Laboratory, Ventura Counry, California, Part I - Current Conditions Report Volume 1, October 
1993, pp. 4-8, 4-87. 
2 Interview No.3 of former employee conducted by the EPA, September 2010. 
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Building 4064 Incident Report Summary (continued) 

·---·· --·-··· 

Incident Date of Location of Isotopes Description of Incident 
File Name Incident Incident 
A06X7 9/2R/199R SIDE YARD Cs-137 EXCA VATLD 6 CUBIC YARDS 

OF Cs-137 CONTAMINATED 
SOIL. 

x ·botnpcs an: \\nttcn as they ~liT presented 111 the l!Ktdcnt lbtahasc !he tcscatch team hcltc\cs that i\11-P IS an <Jctnn:m lt)J mt\cd ltsston 
ptoduch 

• On March I 0, 1959, an employee entered the storage vault without a film badge and it 
was not known how long he was in the vault. The employee was reminded on other 
occasions to wear his film badge (Incident Report A0523 ). 1 

• On February 18, 1963, soil cast of the exclusion fence at the SS Vault was found to be 
contamination during a routine survey. Three additional surveys revealed an area of 700 
square feet of asphalt and soil contaminated with mixed fission products to a maximum 
of 700 mrad/h at 2 inches. It was deduced that the contamination resulted fi·om a cask 
containing inadiatcd Seawolf submarine reactor fuel pins. The cask was received at the 
vault, stored, transfciTcd to the Hot Lab for inspection, and retumed to the vault for 
storage. After storing the fuel pins for 1.5 to 2 years it was shipped back to 
W cstinghouse around May 1962. Sometime during this last storage period, it is believed 
that the drain plug rusted through. pem1itting f1uid contaminated within the cask to spill 
onto the asphalt. A soil sample showed 8,340 pCi/g beta-gamma gross radioactivity, 
including 1 x 106 dpm/g of Cs-13 7 and 2 x 105 dpm/g of Cs-134. Alpha activity was 
negligible in all samples. Approximately 2,365 gallons of soil and asphalt were removed 
at the vault to reduce the maximum contamination level to 0.5 mrad/h. Three inches of 
soil was removed from all the contaminated soil areas and 80 percent of the areas were 
found to be free of contamination upon resurveying. The remaining areas were excavated 
up to 1.5 feet. Fill soil was brought in by the maintenance department to retum the soil 
levels to their previous level (Incident Report A0028). 2• 

3 

• On May 3, I 963, an explosion occuned in the noiih vault of Building 4064. The sources 
of the explosion were a !-gallon can containing 8.3 kilograms of uranium carbide (3. 7 
percent enriched U-235) in the fonn of fines and pieces, and a !-gallon can containing 
2.5 kilograms of uranium carbide (4.9 percent enriched U-235) comprising sintered 
pieces. The fuel in both cans was immersed in Redline 60 oil. The explosion was 
believed to have been caused by the release of hydrogen gas from degrading uranium 
carbide. After 20 minutes elapsed, the AI Fire Department entered the vault and 
smothered the cans with Metal X. According to AI, a smear survey confim1ed that 
contaminated had been confined to the interior of the vault. The cans were removed and 
the vault was decontaminated using kerosene and K-pads. AI planned to remove 
approximately 10 square feet of asphalt floor tiles where the cans had been located.4 

1 Loba, M. L., Intemal Letter, Rc: Violation of Health Phys. Practices. March 13, 1959. 
c Badger, F. H., North American Aviation Internal Letter, re: Contamination Incident SS Vault Santa Susana, 
November I I, 1965. 
3 Moore, J. D., Atomics International Intemal Letter, re: Radioana~vsis Report, February 22, 1963. 
4 Coonce, G. L., Atomics Intemational Intemal Letter. re: UC Fire at Building 064, May 8, 1963. 
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• On October 8, 1964, a custodian found black oxidized powder deposited on the inside of 
a .. bird cage"' container. Investigation revealed that uranium carbide had oxidized 
blowing the lid off one !-gallon can and warping the bottom of the container. The inside 
c•C the can \Vas surveyed at 5 x 103 dpm/100 cm2 alpha. Contamination levels on the 
concrete dock of the Building 064 increased to 200 dpm/1 00 cm2 alpha from a .. clean" 
level. Evidence suggested that an inert atmosphere had not been sufficiently established 
in the !-gallon container (Incident Repmi A0468 ). 1 

• On .July 20, 1967, an investigation was perfonned to identify reasons for increased alpha 
activity in vegetation samples between Building 4064 and the fire station. It was 
(ktcrmined that uranium carbide and uranium oxide powder had been transferred from 
one 55-gallon drum to another in the Building 4064 storage yard. The drum fi·om \Vhich 
material had been removed was still located in the yard on a piece of plastic sheeting and 
vi:-:;ible amounts of uranium oxide pmvder remained. The plastic was folded carefully and 
disposed of as radioactive \vaste. !\'o .. significant .. surface contamination was found in 
areas other than the pla:-:tic sheeting 2nd vegetation samples collected between Building 
4064 and the fire station. Personnel v-cre cautioned about procedures for transferring 
radioactive materials or opening drums of radioactive materials (Incident Report 
A0622). 2 

• On .January 12, 1982, an alann went ofT in Building 4064. Crews arrived at the building 
U• check it out'and the all clear was given within an hour of arriving on the scene. The 
cause for the alarm was unknown and the alam1 was to be checked by maintenance 
(Incident Rep01i A0095). 3 

• On September 21, 1982, an alam1 went off in Building 4064. Crews arrived at the 
b'1ilding to check it out and the all clear was given vvithin an hour of arriving at the scene. 
Tl:e cause for the alam1 was unknown and the alarm was to be checked by maintenance 
(l ncident Report AO 1 09).4 

• On .June 8, 1992, an employee was stacking storage racks on a pallet when he cut the 
palm of his hand. No detectable activity was noted on the employee· s hand or the storage 
racks, despite concern for fixed U-235 contamination under paint on the fuel storage 
racks (Incident Report A0218). 5 

• On August 8, 1995, a hot spot of approximately 1 square foot was identified during an 
Area IV survey in grid number R24S25. The hot spot was measured at 10,000 cpm or 46 
pR/h. Per Rockwell's procedure, a 1 meter ambient survey was performed, but it was 

1 Owen, D. E .. Atomics International Internal Letter. re: Incident Report. Building 064 Vault. 10-8-64. October 27. 
1964. 
2 Alexander. R. E .. Atomics International. re: Radiation Safetv Unit Weeklv Newsletterfor Period Ending .lulv 22, 
1967, August 2. 1967. 
3 Bradbury. S. M., Rockwell International Internal Letter, re: Radiological Safetv Incident Report, Building 064, 
1112/82, Unknown Date. 
4 Bradbury, S. M., Rockwell International Internal Letter, re: Radiological Safety Incident Report, Building 064, 
9/21/82. September 22, I 982. 
5 Wallace, J. H .. Rockwell International Internal Letter, re: Radiological Safety Report, T064 South Vault, 6/8/92. 
June 17,1992. 
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below the 5 )lR/h above background limit for classifying as a hot spot. However, the 
Building 4064 sideyard was a formally remediated L1cility so the discovery was reported 
to the Area IV survey project manager. The hot spot was roped off and a sample was 
taken. The sample contained 27I pCi/g of Cs-13 7. The Cs-13 7 concentration was too 
low to be considered an inhalation hazard and the surface radiation was only three times 
background so there were no specific safety concerns. According to Rockwell, the 
discovery of contamination did not warrant a formal occurrence report because Building 
4064 was not yet released for unrestricted usc. The hot spot had been identi fled in a 
verification survey by the Oak Ridge Institute for Science and Education (ORlSE), but 
had not been properly communicated to Rockwell. The discovery was cited as an 
example of the importance of walk-about surface gamma surveying used in the Area IV 
characterization survey (Incident Report A0663 )1 The exact location of this hot spot has 
not been identified, but it appears to be west of Building 4064. 

• On September 28, 1998, ORISE discovered an area of elevated soil contamination in the 
side yard. The area measured approximately 18 feet by 6 feet and was located on the 
sloping bank between I 01

h Street and the Building 4064 parking lot. A total of 6 cubic 
yards of soil were excavated until radiation levels reached background levels. ORISE 
resurveyed the area, verified that radiation levels \Vere nom1al, and collected two soil 
samples. Rockwell collected additional samples to confim1 that the remediation had been 
successful (Incident Report A0687). 2 The exact location of this hot spot has not been 
identified, because it is unclear to which sloping bank the reference is made. 

Cun-cnt Usc: Building 4064 was demolished in 1997 together with the removal of a septic tank 
and leach field. 3 The dimensions of the excavation made during building demolition are 
unknown. 

Pr·cvious Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• In 1988, Rockwell conducted a radiological survey of the source and special nuclear 
material storage vault, fenced-in storage yard, and 2-acrc surrounding area at Building 
4064. The concrete ramps leading to rooms II 0 and 114 were found to exhibit alpha 
radioactivity in higher rates than all other areas surveyed. This alpha activity was 
concluded to arise from natural clements in the concrete that were not removable. 
Ambient gamma exposure rate measurements made within the fenced-in storage yard 
showed a contaminated area bordering and outside of the eastem fence. According to 
Rockwell, no contamination was detected inside the fenced-in storage yard. Ambient 
gamma exposure rate measurements made outside the fence in the 2-acre area showed an 
area of about 4,000 square feet contaminated with Cs-13 7. Two soil samples collected 
from an area of greatest exposure rate showed a Cs-137 radioactivity concentration of 
2,500 pCi/g, regarded as 2,500 times Rockwelrs background concentration. Beta 

1 McGinnis, E. R., Rockwell International Internal Letter. re: Radiological Incident Report. Soil Contamination 
Found in T064 Sidevard, 818195, August 25, 1995. 
2 Rutherford, R., Rockwell International Incident Report, re: Verification Survey, September 28, 1998. 
' Shah, S. N., Final Report, Decontamination and Decommissioning of Fuel Storage Facility 4064. Boeing Report 
EID-04600, September II, 1999, pp. 14-18. 
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activity was measured at I ,200 pCi/g in the area of greatest contamination. Further 
remedial action was recommended. 1 

• In 1990, Rockwell removed topsoil from portions of a 4,500 square-foot area of the 
Building 4064 side yard where Cs-13 7 had been found. Additional gamma exposure 
surveys and soil analyses were performed. Rockwell concluded that residual 
radioactivity levels at the Building 4064 side yard were within 1990 regulatory limits. 
This included the fenced-in yard and the 2-acre SLIITOunding area. The average measured 
concentration ofCs-137 was 4.9 pCi/g. Rockwell's derived soil concentration limit was 
60.4 pCi/g for Cs-137. Rockwell recommended that these areas be released for usc 
w tthout radiological rcstrictions.2

· '· .J 

• In December 1991, Rockwell prepared a work plan for the decommissioning and 
decontamination of Building 4064.5 In March 1992, Rockwell prepared instructions for 
the removal, size reduction. and disposal of the radiologically contaminated filter 
plenums located on the north and south sides of Building 4064. These were to be 
packaged and transferred to the RMDF. 6 In March 1992, Rockwell also prepared 
instructions for decontaminating the interior structural surfaces (walls, ceilings, floors, 
storage racks) of Building 064. Waste cleaning materials were to be transferred to the 
RMDF. 7 

• In 1992, Rockwell surveyed a 6,580-squarc-foot area comprising the fenced-in yard that 
sutTounded Building 4064 to assess its radiological condition. The area was divided into 
grid blocks. Alpha activity, beta activity, and gz.mma exposure rate measurements were 
made, and samples of soil and asphalt were collected for laboratory analysis to measure 
concentration levels of man-made residual radioactivity. All alpha surface activity levels 
were found to be below Rockwell's acceptance limit of 5,000 dpm/1 00 cm2

. All beta 
surface activity levels were found to be belmv Rockwell's acceptance limit of 5,000 
dpm/100 cm2

• All gamma exposure rates were found to he below Rockwell's acceptance 
limit of 5 ~!Rih above Rockwell's background rate of 15.3 ~tR!h. Rockwell concluded 
that the fenced-in yard met its criteria for release for unrestricted use. s 

• In June 1992, ORlSE perfonned a final verification survey during which gamma surface 
scans and soil sampling and analysis identified three Cs-13 7 hotspots in the side yard. 

1 Chapman. J. A., Radiological Survev of the Source and Special Nuclear Material Storage Vault-Building T64, 
GEN-ZR-0005. August 19. 1988, pp. 2, 91-92. 
c Subbraman. G. and Oliver. B. M., Final Decontamination and Radiological Sun·ev of the Building T064 Side 
Yard, Rockwell International, N704SRR990031, October 30. 1990, pp. 5. 56-57. 
1 Rockwell International Letter from G. G. Gaylord to R. Liddle. U.S. DOE, re: Final SwTev of Radiological 
Decontamination of Building 064 Side Yard. December I I. 1990. 
~ Rockwell International Letter from G. G. Gaylord to D. Williams. U.S. DOE, re: Building 064 Side Yard Survev. 
April29, I993. 
5 Richards. C. D., D & D W01* Plan for Building 064, Em·ironmcntal Restoration, ETEC Report No. SSW A-AN-
00 I, December 12, 1991. 
6 Richards, C. D., Building 064 Removal uf"Filter Plenum Systems. ETEC Report No. SSWA-SOP-003, March I 0. 
1992. 

Richards, C. D .. Building 064 Stmctural Surfaces, Final Clean, ETECReport No. SSWA-SOP-004. March 25. 
1992. 
8 Kneff, D. W., Tuttle, R. J., and Subbraman, G., Radiological Assessment of the Building T064 Fenced-in Yard, 
Rockwell International, N704SRR990035, January 12, 1994, pp. 10.40-41. 
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This indicates that Rockwell's previous cleanup was incomplete, Rockwell subsequently 
rcmediated the hotspots and revised the Building 4064 side yard guidelines to meet a 
more restricti\'e I 0 mrcm!yr maximum dose rate for a residential scenario. 1 

• In 1993, Rockwell removed all known radioactively contaminated equipment, 
components and structures from Building 4064, as well asbestos containing materials. 
The equipment in Room 110 included weighing scales, tools, a fume hood, storage racks, 
empty storage containers, and empty shipping drums. Items stored in Room I 14 consisted 
of contaminated pumps, equipment control consoles, and packaged contaminated soil. 
All radioactive waste was packaged and shipped to an unnamed disposal facility.~ 
Rockwell performed a final radiological survey of the Building 4064 interior to 
demonstrate regulatory compliance for release for unrestricted usc.' 

• In 1994 and 1995, during the Area IV Radiological Characterization Survey, Rockwell 
identified t\vo locations, one in the original side yard and one located across G Street as 
remaining above release limits. Rockwell excavated these areas in 1997 including the 
removal of an abandoned septic tank and leach field that serviced Building 4064. 
Rockwell conducted scoping surveys and soil sampling after excavation and concluded 
that the Building 4064 area beneath the building foundations and surrounding vard areas 
were below rcle;se limits.-1 ~ ~ • 

• In June 1996, the DOE granted approval to Rockwell to demolish Building 4064. The 
empty site and the side yard would be combined into one release site.5 

• In May 1997, a schedule was drawn up for the demolition of Building 4064 in July 1997.6 

• In May 1998, Boeing reported that it had recently completed soil core sampling of the 
Building 4064 side yard, including a location across G Street, and core samples under G 
Street. This was done to verify that the recent excavation activities had removed all 
subsurface contamination at the site to below DOE-approved cleanup limits. A total of 
52 subsurface samples were collected from 14 locations up to depths of 15 feet down to 
bedrock. The Cs-137 concentrations in these samples ranged from less than 0.02 pCi/g to 
0.13 pCi/g with an average of 0.03 pCi/g. According to Boeing, these concentrations 
were below the Cs-137 cleanup standard of 9.2 pCi/g in 1998 and typical of local 
background at that time. Uranium and thorium isotopes and K-40 concentrations were 
also typical ofbackground. 7 

1 Vitkus. T. 1., Verification Survev of' the Old Consen"ation Yard, Building 064 Side Yard, and Building 028, Santa 
Susana Field Lahuratury, Rockwe/1/nternatiuna/, Ventura Count~', Ca!ij(m1ia, ORISE 93/J-107, October 1993, pp. 
5-11. 
2 Waite. P., Building 064 D&D Operations Final Report, ETEC Report No. SSWA-AR-0002, August 13, 1993, p. 8. 
3 Dahl, F. C. and Tuttle, R. J., Final Radiological Survey Report of' Building 064 Interior, ETEC Report No. SSW A
ZR-OOOL January 14, 1994, pp. 17-19. 
4 Liddy, P, Area 4064 Final Status Sun'ev Report, Rocketdyne Report No. RS-00003. March 30, 1999. pp. 6, 25-26. 
5 U.S. Department of Energy Letter from M. Lopez toM. Lee, re: Demolition of' Building 064, June 25, 1996. 
6 Email from W. 1. Gerritsen toP. B. Ramirez, re: Permitfor Demolition of'Building 4064, May 28, 1997. 
7 Boeing Letter from M Lee toM. Lopez, U.S. Department of Energy, re: Building 064 Side Yard, May 13, 1998. 
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• In late 1998, Rockwell performed a final status survey and ORISE and the DHS 
conducted final verification surveys following the demolition of Building 4064 and the 
yard. Analysis of soil samples collected after excavation of Building 4064 indicated that 
Cs-13 7 activity was below the release limit of 9.2 pCi/g. The agency con finned that the 
site could be released for unrestricted use. 1 

• 
2 

• On January 31, 2005. the DOE released Building 4064 for unrestricted use.
1 

Radiological Usc Authorizations: Th.: follcm ing radiological usc authorization was assigned to 
Building 4064. 

• Usc Authorization No. 139, dated about 1989, for radiological material storage and 
decontamination at Building 4064.4 

Former Radiological Burial or Disposal Locations: A septic t;mk and leach ticld vvcrc 
associated with Building 4064. 

Aerial Photogt·aphs: Aerial photographs show undeveloped land t:ntil the 1959 photograph 
when a square building is observed that is identified as Building 4064. Building 4064 looks the 
same in the approximately 1960 photograph, but in the 1965 photograph it appears to have 
doubled in size. In the 1967 photograph, open storage is observed on the no1ih, west, and cast 
sides of Building 4064. In the 1983 photograph, a probable stain is identified outside the 
southwest comer of Building 4064. In the 1995 photograph, the quantity of open storage has 
been reduced significantly. In the 2005 and 2009 photographs, Building 4064 is no longer 
present and the site is vcgetated. 5 

Radionuclides of Concern: In Building 4064, non-irradiated, fissionable nuclear materials 
(enriched uranium and plutonium) were stored along with low-level radioactive waste. Potential 
radioactive contaminants include U-233, U-234, U-235, U-236, U-238, Th-228, Th-232, Pu-238, 
Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90, H-3, Na-22, K-40, 
Mn-54, Fe-55, Co-60, Ni-59, Ni-63, Eu-152. Eu-154, Pm-147, Ta-182 6 All radionuclides of 
concern listed, with the exception of Mn-54, Pm-14 7 and Ta-182, are included in the EPA 
August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted 
from the sampling plan have very short half-lives and do not meet the criteria for analysis. Table 
3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water flows northeast from 
former Building 4064 to the storm drain near the side yard on G Street. This storm drain appears 

1 Lupo, R. K., Confirmatory Sun·ev. Building 4064 Site, Santa Susana Field Laboratory, Boeing-Rocketdvne, 
Ventura Countv. Califi;rnia, California Department of Health Services, Radiologic Health Branch, December 30, 
1998, p. 5. 
c Boeing Internal Letter from J. Shao to P. Rutherford, re: Soil Sampling Results for Building 064 Area at SSFL 
(Revision), September 24, 1998. 
3 U.S. Department of Energy Letter from M. Lopez toM. Lee, re: Release ofBuilding 4064, January 31, 2005. 
4 Rockwell International Internal Letter from Y. J. Schaubert to J. P. Page, re: User Authorization. Building 064 
North Vault, April 24, 1989. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
6 Liddy, P., Area 4064 Final Status Survev Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
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to connect with a drainage channel that transports water south through Area Ill to in the Area II 
ponds. The overflow from this pond is into Bell Canyon and thence to the Los Angeles Rivcr. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4064 area is Class I, due to its location within the ETEC, and its former usc as storage 
building for radioactive source and special nuclear materials and radioactive waste. 

Recommended Locations fot· Soil/Sediment Sampling: 

Plate I and Figure 2.3 provide a convenient reference for the following recommendations. 

lnfonnation is lacking regarding the excavation activities at Building 4064. In addition, previous 
characterization studies for the Building 4064 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 20 I 0 AOC. 
Therefore, additional characterization is recommended for the Building 4064 area. This includes 
the following Building 4064 areas and appurtenances: 

• The flat and low-lying areas surrounding Building 4064, particularly on the north, west 
and cast sides where open storage was identified in aerial photographs. Radionuclidcs 
originating from Building 4064 may have migrated to these areas via surface \Vater f1ow 
or airbome releases. 

• The site of the probable stain identified from aerial photographs outside the southwest 
corner of Building 4064. 

• The fom1er 750-gallon septic tank and leach tield area. Boeing excavated, removed, and 
surveyed this area in 1997, but it is not clear that this area was thoroughly investigated 
and decontaminated. 

• The stom1 drain located northeast of the site that connects to ponds in Areas ll and Ill. 

• The sanitary sewer line located south of the site. If radionuclides were released into the 
sanitary sewer system, residual contamination may exist in the materials sun·ounding the 
sewer lines. 

2.3.4 Parking Lot 4513 Area 

Site Description: The Parking Lot 4513 area comprised Parking Lot 4513, Time Clock 
Building 4333, and the land surrounding these located near the intersection of IO'h and E Streets. 
Parking Lot 4513 was constructed prior to 1959.2 Figure 2.3.4a provides a current photograph. 
The location of Parking Lot 4513 is shown in Figure 2.3. 

1 Stelle, A. M., SRE Activitv Requirement No. 27. D & D of Building 143 Retention Pond and Sanitarv Sewer, 
Rockwell International Rep01i No. N704ACR990024, September 14, 1981, p. 6. 
' Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Building Features: Parking Lot 4513 was an asphalt parking lot located on the cast side of 10111 

Street. 

Former Use(s): Parking Lot 4513 was used by personnel working in Buildings 4030, 4064, and 
4641. Radioactive materials were handled in all of these buildings surrounding the site. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Parking Lot 4513 is vegetated and is no longer used. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this site is <1S follows: 

• In 1988, Rockwell surveyed for radi(1:11.:ti\·e contaminants the Building 4513 parking lot 
as part of a survey of five sites that were us-.:d to support nuclear-related facilities. The 
parking Jot surface and Building 4333 were surveyed for mixed fission products by 
measuring ambient gamma exposure r:1t2s. Rock\' ell found the mean exposure rate at 
Parking Lot 4513 to be 14.0 ± 0.25 ~dVh. 2 

• In 1994 and 1995, Rockwell conducted a radiological characterization survey in Area IV 
that included Parking Lot 4513. The puq1ose of this survey was to locate and 
characterize any previously unknown areas of elevated radioactivity in Area IV. 
Rockwell estimated background to be 15.6 ~tR/h. Rockwell's acceptable limit was Jess 
than 5 11Rih above background. Survey results were below Rockwell's acceptance 
limits. 1 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when a parking lot can be seen that is identified as Parking Lot 4513. In the 1959 photograph, 
the area of Parking Lot 4513 appears to have increased. No significant change is observed in the 
approximately 1960, 1965, 1967, 1972, 1978, 1980, 1983, 1988, and 1995 photographs. A 
vegetated area is seen in the location of Parking Lot 4513 in the 2005 and 2009 photographs.3 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were handled in Parking Lot 4513. However, Parking Lot 4513 was used by personnel working 
in Buildings 4030, 4641, and 4064 where radioactive materials were handled. In Building 4064, 
non-irradiated, fissionable nuclear materials (enriched uranium and plutonium) were stored along 

1 Chapman, J. A., Radiological Survey of the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas 
hetween the SRE to RMDF, and KEWB to RMDF, ETEC Report No. GEN-ZR-0009, August 26, 1988, pp. 3, 8, 15-
19,27,51-62,77-79. 
2 Chapman, J., Radiological Sun•ev of the T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas between 
the SRE to RMDF, and KEWB to RMDF,ETEC Report No. GEN-ZR-0009, pp. 54, 77, 79. 
3 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
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with low-level radioactive waste. Potential radioactive contaminants include U-233, U-234, U-
235, U-236, U-238, Th-228, Th-232, Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Ra-226, 
Cs-134, Cs-137, Sr-90, H-3, Na-22, K-40, Mn-54, Fe-55, Co-60, Ni-5Y, Ni-63, Eu-152, Eu-154, 
Pm-147, Ta-182. 1 All radionuclides ofconccmlisted, with the exception ofMn-54, Pm-147 and 
Ta-182, arc included in the EPA August 2010 Final Field Sampling Plan fi.1r soil sampling in 
Area IV. The radionuclides omitted hom the sampling plan have very short half-lives and do not 
meet the criteria lor analysis. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water f1ows northeast from 
Parking Lot 4513 to the storm drain on the other side of E Street. This storm drain appears to 
connect with a drainage channel that transports water south through Area Ill to a pond in Area II. 
The overl10\v from this pond is into Bell Canyon and thence to the Los Angeles River. 2 It is 
unknown whether radioactive materials were handled in Parking Lot 4513, but the site could 
have become contaminated by surface water and airborne releases from Building 4064. 

Radiological Contamination Potential: The preliminary MARSSIM Classification lor the 
Parking Lot 4513 area is Class 2, due to its location ncar Building 4064. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.3 provide a convenient reference for the following recommendation. 

Previous characterization studies for the Parking Lot 4513 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Parking Lot 4513 
area. This includes the f()llowing Parking Lot 4513 areas: 

• The flat and low-lying areas surrounding and including Parking Lot 4513. Radionuclides 
01iginating from Building 4064 may have migrated to these areas via surface water f1ow 
or airbome releases. 

2.4 Group 4 

The Group 4 index map is presented in Figure 2.4. Following Figure 2.4, the site photograph 
and layout drawings for each building area within HSA-6 Group 4 arc presented. HSA-6 Group 
4 includes five building areas containing the contaminated medical/storage facility and the new 
salvage yard. 

2.4.1 Building 4040 Area 

Site Description: The Building 4040 area comprises Building 4040, fire truck canopy Building 
4624, and the land around these two buildings located on G Street. Building 4040 was 

1 Liddy, P., Area 4064 Final Status Survey Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
" Stelle, A. M., SRE Actil'ity Requirement No. 27. D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR 990024, September 14, 1981, p. 6. 
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constructed in approximately 1966. 1
• 

2 Figures 2.4.1a and 2.4.1b provide a current photograph 
and floor plan. A plot plan is presented in Figure 2.4.1c. 

Building Features: Building 4040 was an approximately 848-square-foot single-story building 
constructed with galvanized steel walls and roof anchored to a concrete f1oor. Water drained 
from the shower and \vash basins in Room I 09 to a special holding tank, located cast of Building 
4040. A negative pressure ventilation system, with intake and outlet absolute filters, was 
provided f()r Rooms I 03 and I 09. Emergency power \Vas provided for the f~1cility. The building 
entrance at the southwest comer of Building 4040 was designated as the ambulance entrance and 
the entrance to be used by contaminated personnel. The n01th entrance was for attending and 
support personnel.' !\ floor plan is presented in Figure 2.4.1 b. · 

Former Use(s): Building 4040 was first designated as a protective services control center. In 
the 1970s. it was an emergency medical and decontamination facility that housed an interim sick 
bay with bed facilities for four persons, medical office, a waiting room, a health physics counting 
laboratory for sealed check sources, and a laboratory for a low-background alpha/beta counting 
system to analyze air and wipc samples. In 1984, it was an office supply storage building.2 

Information from InterviC'nces: In March 2000, a former \\Orker interviewed by Montgomery 
Watson Harza stated that a:~ incinerator was present at Building 4040. He believed that it was 
used for document and photograph buming, a standard historic practice.4 

Radiological Incident Reports: None found. 

Current Usc: Building 4040 was demolished in 1997. 

Previous Radiological Innstigation(s) and Decontamination/Cleanup of Rcleasc(s): A 
chronolngy of radiological investigations at this building is as follows: 

• In February 1996, Rockwell conducted direct frisk surveys, a smear survey, and an 
an1bient gamma survey in Building 4040. Results were below Rockwell's acceptable 
limits of 20 dpm/1 00 cm2 of alpha activity and 100 dpmiJ 00 cm2 of beta activity. 
Ambient gamma radiation was measured at levels between 10 and 12 ).lRih.' 

• In May 1997, Boeing conducted a survey of the f1oor and under the floor tiles in Building 
4040. No detectable activity was found above Boeing's alpha background of 6cpm and 
beta background of I 00 cpm. 6' 

7 

1 Energy Technology Engineering Center, Site Development and Facilitv Utilization Planning: FY !984-FY 1989, 
N-083E-A02-DV001, Rev. A, April1984. 
" Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Atomics Intemational. Emergency Medical and Decontamination Facilitv, Building 040- Santa Susana. no date. 
4 Montgomery Watson 1-larza interview conducted March 25. 2000 to discuss source of ash at Building 4040. 
5 Rockwell International, Radiation Survev Report, Building T040, (internal document), February 1996. 
6 Internal letter from P. D. Rutherford to G. E. Shindler, Boeing North American, Inc., re: Radiological Status of 
Building T040 (4040), April 29, 1997. 
7 Rockwell International Radiation Survey Report, Building T040. May 1, 1997. 
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Radiological Use Authorizations: It is not known under what usc authorization operations in 
Building 4040 were conducted. Building 4040 was located outside of the ETEC boundary, so 
usc of radioactive materials in Building 4040 would have been authorized by the CDPHE under 
Radioactive Material License No. 0015-59. 

Former Radiological Burial or Disposal Locations: Boeing observed an ash pile outside 
Building 4040 during site inspections, and in response, implemented erosion control measures at 
this location. 1 

Aerial Photogt·aphs: Aerial photographs shmv undeveloped land until the 196 7 photograph 
when a rectangular building is observed that is identified as Building 4040. The 1967 
photograph shows open storage located south of Building 4040. This remains throughout the 
1970s and 1980s, but disappears from the June 1995 photograph. Building 4040 is no longer 
present in the 2005 photograph. Undeveloped land appears in the location of Building 4040 in 
the 2009 photograph.2 

Radionuclides of Concern: Scaled radioactive sources were stored in Building 4040. Low
level radioactive air and wipe samples may have been analyzed in Building 4040. 3 Possible 
radionuclides include U-233, U-234, U-235, U-236, U-238, Th-228, Th-232, Pu-238, Pu-239, 
Pu-240, Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90, H-3, Na-22, K-40, Mn-54, 
Fe-55, Co-60, Ni-59, Ni-63, Eu-152, Eu-154, Pm-147, Ta-182.4 All radionuclidcs of concern 
listed, with the exception of Mn-54, Pm-14 7 and Ta-182, are included in the EPA August 2010 
Final Field Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted from the 
sampling plan have very short half-lives and do not meet the criteria for analysis. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: A storm drain is located west of the northwest comer of Building 4040. 
Based on general site topography, surface water in the vicinity of Building 4040 flows into this 
st01m drain, which appears to connect with a drainage channel that transports water south 
through Area III to a pond in Area II. The overflow from this pond is into Bell Canyon and 
thence to the Los Angeles River. 5 

Radiological Contamination Potential: The preliminary MARSSlM Classification for the 
Building 4040 area is Class 2, due to its past use as a laboratory for a low-level background 
alpha/beta counting system to analyze air and wipe samples and its location near the New 
Salvage Yard. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.4 provide a convenient reference for the following recommendations. 

1 Montgomery Watson Harza, Group 6 - Northeastern Portion of" Area IV, RCRA Facility lnl'estigation Report, 
Santa Susana Field Laboratory, Ventura Countv, California, Volume I, September 2006, pp. 3-2-3-3. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
' Internal letter from P. D. Rutherford to G. E. Shindler, Boeing North American, Inc., re: Radiological Status of 
Building T040 (4040), April29, 1997. 
-l Liddy, P., Area 4064 Final Status Survey Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
5 Stelle, A. M., SRE Activity Requirement No. 27, D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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Previous characterization studies for the Building 4040 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommended for the Building 4040 area. 
This includes the following Building 4040 areas and appurtenances: 

• The flat land around the footprints of Buildings 4040 and 4624. Radionuclides 
originating from Building 4040 may have migrated to this area via surf~1cc water flO\v or 
airborne releases. 

• The location of open storage south of Building 4040 identified from aerial photographs. 
This may have been related to the ash piles identified during site inspections. If 
radioactively contaminated personal protective equipment was burned, then the ash pile 
should be sampled, if till present. 

• The storm drain located near the northwest comer of Building 4040. If radiological 
materials were rekased fi·om Building 4040, they may have migrated to the storm drain 
network during precipitation events. 

2.4.2 Building 4114 Area 

Site Description: The Building 4114 area comprised Building 4114 and the land surrounding it 
located on E Street. Building 4114 was a trailer that \Vas located on Parking Lot 4511, located at 
the former main gate to Area IV, in about June 1978. Building 4114 was located south of the old 
salvage yard and barrel storage yard. 1 Figures 2.4.2a and 2.4.2b provide a current photograph 
and a floor plan. 

Building Features: Building 4114 had a single and a double door entering into a treatment 
room and an emergency medical room, respectively. It contained a restroom, a shower, a basin, 
a refrigerator, two cots, a surgical table, three laboratory benches, three tables, a desk, a file 
cabinet and four wall cabinets. It was connected to the sanitary sewer and the local water supply. 
It was also furnished with a !50-gallon tank and a HEPA filter. 2 Figure 2.4.2b shows a floor 
plan and piping layout. 

Former Use(s): Building 4114 was a decontamination trailer for radiologically contaminated 
personnel, but according to Rockwell's Radiation and Nuclear Safety Manager in 1989, Building 
4114 was never used for this purpose, and had no unnatural radioactivity in it. 3 It is assumed that 
this trailer was set up for radiological emergencies, which never eventuated. 

Information from Interviewees: None to elate. 

Radiological Incident Reports: None found. 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
2 Rockwell International, Santa Susana Field Laboratory Radioactire Decontamination Trailer PipinR. Drawing No. 
PEWR 75732-RI. March 3. 1977. 
3 Rockwell International internal letter from R. J. Tuttle to R. T. Lancet. re: Decommissioning of' Decontamination 
Trailer, Au rust 28, 1989. 
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Current Usc: Building 4114 was removed in approximately 19R9. Its final destination is 
unknown.' 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): ;\ 
chronology of radiological investigations at this Building is as follows: 

• In 1994 and 1995, Rockwell conducted a radiological characterization survey in Area IV 
that covered the area of fom1er Building 4114. The puqJose of this survey was to locate 
and characterize any previously unkncnvn areas of elevated radioactivity in Area IV. 
Rockwell estimated background to be 15.6 fllVh. Rockwell's acceptable limit was less 
than 5 flR/h above background. Survey results were below Rockwell"s acceptance 
limits. 1 

Radiological Usc Authorizations: None found. 

Former Radiological Burial ot· Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1980 photograph 
when a long rectangular building is observed that is identified as Building 4114. Building 4114 
is observed in 1983 and 1988 photographs, but can no longer be seen in the 1995 photograph. ;\ 
vegetated area can be seen in the 2005 and 2009 photographs.~ 

Radionuclidcs of Concern: The research team did not find evidence that high activity 
radioactive materials were used or stored within Building 4114. However, there is some 
potential that radionuclides associated with the nearby ESG salvage yard may have migrated to 
the area surrounding Building 4114 (see Section 2.5.2 for a discussion of the ESG salvage yard). 
Radioactive items in the ESG salvage yard were transp01ied from the SRE area. Radionuclides 
associated with the operations of the SRE include U-238, U-234, U-235, Pu-238, Pu-239, Pu-
240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, 
Sr-89, Sr-90, Sb-125, I-129, 1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-
106, Xn-133, Xe-135, Pm-147, Sm-151.3

· 
4

• 
5 All radionuclides of concem listed with the 

exception ofNa-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, Nb-95, Ru-
103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 2010 Final 
Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the sampling 
plan have very short half-lives except for Sm-151 for which no analytical method is available. 
Table 3.3 presents a summary of contaminants of concem. 

1 Rockwell International, Area IV Radiological Characterization Surl'ey, Final Report, Volume I. A4CM-ZR-OOII. 
Revision A, August 15, I 996, pp. 22-24. 
2 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
1 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor. J. F., E. I. duPont de Nemours & Company, r: Fission 
Product and Fissile Content of SRE Fuel, July 2, 1975. 

160 
Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical :VIemorandum: Area IV, Subarea IISA-6 October 2012 

Drainage Pathways: Based on general site topography, surface water t1ows west from the 
Building 4114 area to a drainage channel connecting to the Area II ponds. The ovcrf1ow from 
these ponds is into Bell Canyon and thence to the Los Angeles Rivcr. 1 

Radiological Contamination Potential: The preliminary MARSSlM Classification for the 
Building 4114 area is Class 2, due to its location ncar the ESG salvage yard area. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.4 provide a convenient reference for the f(Jllowing recommendations. 

Previous characterization studies for the Building 4114 area were f(Jcuscd on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC'. Therefore, additional characterization is recommended for the Building 41 14 area. 
This includes the following Building 4114 areas and appurtenances: 

• The f1at and low-lying areas surrounding Building 4114. Radionuclides originating from 
the ESG salvage yard may have migrated to these areas via surface water f1ow or 
airborne releases. 

• The drainage channel located west of the site that connects to ponds in Areas I I and II I. 

2.4.3 Parking Lot 4511 Area 

Site Description: The Parking Lot 4511 area comprised Parking Lot 4511, Guard Shacks 4113 
and 4623, and the land surrounding these located on E Street, ncar the fonner main gate to Area 
IV. Parking Lot 4511 was constructed prior to 1962.=' Figure 2.4.3a provides a current 
photograph. 

Building Features: Parking Lot 4511 was an asphalted area in two pm1s located west of and 
across E Street from the barrel storage yard, near the fonner main gate to Area IV. 

Former Use(s): Parking Lot 4511 served as a parking Jot for the main gate and for personnel 
working in the ESG salvage yard, the barrel storage yard, and adjacent areas. Some 
radioactively contaminated materials were stored the ESG salvage yard from the 1950s until 
1977. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Parking Lot 4511 on the north side of E Street is currently vegetated and no 
longer in use. Parking Lot 4511 on the south side of E Street remains asp halted. 

1 Stelle, A. M., SRE Activity Requirement No. 27. D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwelllntemational Report No. N704ACR990024, September 14, 1981, p. 6. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): ;\ 
chronology of radiological investigations at this site is as follows: 

• In 1994 and 1995, Rockwell conducted a radiological characterization survey in Area IV 
that covered the area of Parking Lot 4511. The purpose of this survey was to locate and 
characterize any previously unknown areas of elevated radioactivity in Area IV. 
Rockwell estimated background to be 15.6 ~tR/h. Rockwell's acceptable limit was less 
than 5 pR/h above background. Survey results were below Rockwelrs acceptance 
limits. 1 

Radiological Usc Authorizations: None found. 

Formc1· Radiological Burial or Disposal Locations: Open storage of some radioactive items 
was sited cast of the north side of Parking Lot 4511.2 

Aerial Photographs: Aerial photographs show undeveloped land until the I 959 photograph 
when a parking area can be seen on the south side of E Street that is identified as the first part of 
Parking Lot 4511. In the approximately 1960 photograph a parking lot can also be seen on the 
north side of E Street as well. Both parts of Parking Lot 4511 can be seen in the 1965 
photograph. In the 1967 photograph, the north side parking lot appears to have increased in area 
by about I 00 percent. No change is observed in the 1972, 1978, 1980, 1983, 1988, and 1995 
photographs. A vegetated area is seen in the location of Site 4511 in the 2005 and 2009 
photograph.2 

Radionuclides of Concern: Site 4511 was a parking lot located near the Area IV main gate. 
The site is not expected to be radiologically contaminated, but contamination may have migrated 
to the site via surface water flow or airborne releases from the ESG salvage yard and barrel 
storage yard. Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-
241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, 
Sr-90, Sb-125, I-129, 1-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-
133, Xe-135, Pm-147, Sm-151. 3

' 
4

·:; All radionuclides of concern listed with the exception of 
Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, 
Xe-133, Xc-135, Pm-147 and Sm-151 are included in the EPA August 2010 Final Field 
Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan 
have very short half-lives except for Sm-151 for which no analytical method is available. Table 
3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows southwest from the 
west side of Parking Lot 4511 to a drainage channel and is transported south to the Area II 
ponds. The overflow from these ponds is into Bell Canyon and thence to the Los Angeles 

1 Rockwell International, Area IV Radiological Characterization Survey, Final Report, Volume I. A4CM-ZR-0011. 
Revision A, August 15, 1996, pp. 22-24. 
c U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
3 Hart. R. S .. Distrihution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
4 Kinzer, J. and Crawford, A. C., SRE First Core Fuel. Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
5 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. duPont de Nemours & Company, r: Fission 
Product and Fissile Content of SRE Fuel, July 2, 1975. 
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River. 1 It is unknown whether radioactive materials were handled in Parking Lot 4511, but the 
site could have become contaminated by surface water and airborne releases from the ESG 
salvage yard and barrel storage yard .. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4511 area is Class 2, due to its location near the ESG salvage yard and the bane! storage yard. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I ;:mel Figure 2.4 provide a convenient reference fix the following recommendations. 

Previous characterization studies for the Parking Lot 4511 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommended for the Parking Lot 4511 
area. This includes the following Parking Lot 4511 areas and apptuienanccs: 

• The flat and low-lying areas on and surrounding Site 4511. Radionuclicles originating 
from the ESG salvage yard may have migrated to these areas via surface water flow or 
airborne releases. 

• The drainage channel located west of the site that connects to ponds in Areas I I and III. 

2.4.4 Parking Lot 4540 Area 

Site Description: The Parking Lot 4540 area comprised Parking Lot 4540 and the land 
surrounding it on G Street ncar the corner with E Strcet. 2 It was constructed prior to 1965. 
Figure 2.4.4a provides a cunent photograph. The location of Parking Lot 4540 is shown in 
Figure 2.4. 

Building Features: Parking Lot 4540 was a paved parking lot located south of Building 4040. 

Former Usc(s): Parking Lot 4540 was the parking lot for Building 4040. Following the 
demolition of Building 4040 in 1997, Parking Lot 4540 was no longer used. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Parking Lot 4540 is part of G Street. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Relcasc(s): None 
found. 

Radiological Usc Authorizations: None found. 

1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwelllntcmational Report No. N704ACR990024, September 14, 1981, p. 6. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
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Former Radiological Burial or Disposal Locations: None found. 

October 2012 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a parking lot can be seen that is identified as Parking Lot 4540. The 196 7 photograph, 
Building 4040 can be seen located north of Parking Lot 4540. No significant change is observed 
in the 1972 photograph. The 1967 photograph shows open storage located south of Building 
4040. This remains throughout the 1970s and 1980s, but disappears from the June 1995 
photograph. A vegetated area is seen in the former location of Parking Lot 4540 in the 2005 and 
2009 photographs. 1 

Radionuclides of Concern: Sealed radioactive sources were stored in Building 4040 (sec 
Section 2.4.1 for a discussion of Building 4040). Low-level radioactive air and wipe samples 
may have been analyzed in Building 4040.~ Radionuclidcs originating from Buildings 4040 
and/or 4064 may have migrated to this area via surface water or airbomc releases. Possible 
radionuclidcs include U-233, U-234, U-235, U-236. U-238, Th-228, Th-232. Pu-238, Pu-239, 
Pu-240, Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90, H-3, Na-22, K-40, Mn-54, 
Fc-55, Co-60, Ni-59, Ni-63, Eu-152, Eu-154, Pm-147, Ta-182.' All radionuclidcs of concern 
listed, with the exception of Mn-54, Pm-14 7 and Ta-182, arc included in the EPA August 20 I 0 
Final Field Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted from the 
sampling plan have very sh011 half--lives and do not meet the criteria for analysis. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water in the vicinity of Parking 
Lot 4540 11ows into a stonn drain located near the northwest corner of former Building 4040. 
This stonn drain appears to connect with a drainage channel that transports water south through 
Area III to a pond in Area II. The overflow from this pond is into Bell Canyon and thence to the 
Los Angeles River.4 It is unknown whether radioactive materials were handled in Parking Lot 
4540, but the site could have become contaminated by surface water and airborne releases from 
Building 4040. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Parking Lot 4540 area is Class 2, because of the former use of Building 4040 and because no 
radiological investigation has been conducted in this area. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.4 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Parking Lot 4540 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Internal letter from P. D. Rutherford to G. E. Shindler, Boeing North American, Inc., re: Radiological Status of' 
Building T040 (4040). April 29, 1997. 
3 Liddy, P., Area 4064 Final Status Survey Report, Rocketdyne Rep01i No. RS-00003, March 30, 1999, p. 4. 
-1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of' Building 143 Retention Pond and Sanitarv Sewer, 
Rockwell Intemational Report No. N704ACR 990024, September 14, 1981, p. 6. 
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2010 AOC. Therefore, additional characterization IS recommended for the Parking Lot 4540 
area. This includes the f(1llowing Parking Lot 4540 areas and appurtenances: 

• The flat land on former Parking Lot 4540. Radionuclides originating from Buildings 
4040 and/or Building 4064 may have migrated to this area via surface water flow or 
airbome releases. 

• The location of open storage on the site identified fl·mn aerial photographs, South of 
Building 4040. 

2.4.5 Site 4583-New Area 

Site Descdption: The Sile 4583-New area comprised Site 451\3-New and the land surrounding 
it located on the south side of E Street ncar Building 4114 and the main gate. Site 4583-New 
was developed in 1977 as a new salvage yard. 1 Figures 2.4.5a provides a current photograph. 
Figure 2.4.5b provides a pl•Jt plan. The location of Sicl~ 4583 -New is shown in Figure 2.4. 

Building Features: Sit-:: 4583-Ncw was accessed by;: pa\cd road offG Street. It occupied an 
area of approximately 0.5 <:crcs south of G Street, was kneed, relatively flat, and was covered 
with loose dirt and weeds. A drainage ditch extending downhill from the SRE pond formed the 
western boundary of Site 4583-Ncw. The ditch connected to the Area II ponds.c 

Former Use(s): Site 4583-Ncw was developed as the new salvage yard after the ESG salvage 
yard was closed in 1977. All salvageable, non-radioactive materials were moved to the site in 
and after 1977. Items included used equipment and drums. In 1988, the site was cluttered with 
items of large metal cq uipment and scrap metal. Because a number of radioactive spills occurred 
at the SRE, radioactive contamination is possible in the drainage ditch along the western 

. , l 
boundary of S1te 4583-New.-' 

Information f1·om Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Site 4583-New is a vegetated area no longer in use. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): In 
1988, Rockwell conducted a radiological survey of the ESG salvage yard, barrel storage yard, 
and new salvage yard to determine whether any residual contamination remained from former 
storage operations. The areas were surveyed for fixed and removable alpha/beta contamination. 
Rockwell measured ambient gamma exposure rates and collected soil samples for analysis. At 
the new salvage yard, Rockwell found gamma exposure rate distributions to be equivalent to 
natural background. Rockwell's background was 15.3 )lR/h with an acceptable limit of less than 
5 )lR!h above background. The average ambient gamma exposure rate was found to be 13.5 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Chapman, J. A., Radiological Sun•ev of the ESC Salvage Yard (Old). Rocketdyne Barrel Storage Yard. and New 
Salvage Yard (T583), ETEC Report No. GEN-ZR-0008, August 22, 1988, pp. 2-3, 15-26, 57-80. 
3 Description of New Conservation Yard, Boeing North American document, p. 4. 
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)lR/h. Rockwell collected three soil samples from the drainage ditch in the new salvage yard at 
depths down to 2 feet. Rockwell also collected two soil samples from the ditch north of G Street. 
Samples were analyzed for U-238 (0.87 pCilg average), Th-232 (0.76 pCi 1g average). K-40 
(21.99 pCi/g average) and Cs-13 7 (0.18 pCi/g average). Survey results were below Rockwell's 
acceptance limits in the new salvage yard.2 

Radiological Usc Authol'izations: None found. 

Former Radiological Burial or Disposal Locations: Site 4583-New was a disposal location 
for non-radiologically contaminated items. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1978 photograph 
when open storage is observed on an in·egularly shaped area that is identified as Site 4583-New. 
This is also observed in the 1980 photograph. In the 1983 photograph, the area of Site 4583-
New appears to have increased in size. In the 1988 photograph, the area appears to have 
decreased in size. Refuse containers are observed in the 1995 photograph. A vegetated area 
without open storage of materials is observed in the 2005 and 2009 photographs. 1 

Radionuclides of Concern: Controls were reportedly implemented at the new salvage yard to 
ensure that no radioactive materials or radioactively contaminated materials were stored there. 
However, radionuclides originating from Building 4064 may have migrated to this area via 
surface water flow or airborne releases. Possible radionuclides include U-233, U-234, U-235, U-
236, U-238, Th-228, Th-232, Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Ra-226, Cs-
134, Cs-137, Sr-90, H-3, Na-22, K-40, Mn-54, Fe-55, Co-60, Ni-59, Ni-63, Eu-152, Eu-154, Pm-
147, Ta-182? All radionuclides of concern listed, with the exception ofMn-54, Pm-147 and Ta-
182, arc included in the EPA August 20 I 0 Final Field Sampling Plan for soil sampling in Area 
IV. The radionuclides omitted from the sampling plan have very short half-lives and do not meet 
the criteria for analysis. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water from Site 4583-New 
f1ows south to the drainage channel that fonns the western and southern boundaries of the new 
salvage yard. This channel is connected to the Area II ponds. This drainage channel also 
transported water pumped from the SRE retention pond.3 Radioactive materials were not 
supposed to have been handled at Site 4583-New, but the site could have become contaminated 
by surface water and airborne releases from Building 4064. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4583-New area is Class 1. It is not apparent that a full radiologic characterization of the area 
was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.4 provide a convenient reference for the following recommendations. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
c Liddy, P., Area 4064 Final Status Survev Report, Rocketdyne Report No. RS-00003, March 30, 1999, p. 4. 
3 Chapman, J. A., Radiological Sun·ey of the ESG Salvage Yard (Old). Rocketdvne Barrel Storage Yard. and New 
Salmge Yard (T583), ETEC Report No. GEN-ZR-0008, August 22, 1988, pp. 16. 
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Previous characterization studies for the Site 4583-New area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Site 4583-New area. 
This includes the following Site 4583-New areas and appurtenances: 

• The flat land and low lying areas on Site 4583-New. Radionuclides may have been 
deposited on soil via wind and precipitation events. 

• The drainage channel located on the 'v\Tstern and southern sides of the site that transports 
surface water southward. If radionuclides \Vere released on other areas of the site, they 
may have migrated to the drainage channel during precipitation events. 

• The sanitary sewer line located in the southern region of the site. If radionuclidcs were 
released into the sanitary sewer system. residual contamination may exist in the materials 
surrounding the sewer line. 

2.5 Gt·oup 5 

The Group 5 index map is presented in Figure 2.5. Following Figure 2.5, the site photograph 
and layout drawings for each building area \Vithin HSA-6 Group 5 are presented. HSA-6 Group 
5 includes four building areas containing the Old Salvage Yard and fuel oil storage tanks. 

2.5.1 Building 4320 Area 

Site Description: The Building 4320 area comprised Building 4320, concrete Pad 4737 that 
supported four oil pumps, and the land surrounding these located on C Street near 3'd Street. 
Building 4320 was constructed in approximately 1978 as a fuel oil control/pump building. 1

• ~ 
Figures 2.5. I a and 2.5.1 b provide a current photograph and a floor plan. 

Building Features: Building 4320, built on ESG salvage yard property, was a 500-square-foot 
prefabricated steel building (20 feet wide by 25 feet long and 10 feet high) including a restroom, 
mounted on a concrete pad and connected through two pumping stations to two 1.5 million 
gallon fuel tanks by carbon steel pipes from 3 to 6 inches in diameter. A transformer was located 
outside Building 4320 as were four IS-horsepower oil pumps. The area surrounding Building 
4320 was fenced and paved with asphalt parking areas. 2

· 
3

· 
4 A 20,000-gallon fiberglass 

diesel/fuel oil underground storage tank (UT-28) was located on the east side of Building 4320. 5 

Figure 2.5.1 b presents a floor plan of Building 4320. 

Former Use(s): Building 4320 was the tank unloading station and distribution system control 
center used to pump fuel oil from aboveground holding Tanks 4731 (1.5 million gallons) and 
4732 (1.5 million gallons) to Tank 4735 (86,000 gallons), located in HSA-SB. A 20,000-gallon 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
"The Boeing Company. Building Reconnaissance Report. Building 320, November 15, 1996. pp. 31-32. 
3 Letter from N. L. Mattera. The Boeing Company. to A. Brown, Ventura County Air Pollution Control District. 
March 3, 1999. 
4 Jassak. R., Sodium Components Test Installation Fuel Oil Storage and Distribution Svstern Demolition and Waste 
Minimization Studv. Rockwell International Report No. 355-XT-0126, February 18. 1998, pp. 7. 20. 
5 Rockwell InternationaL Underground Tank Removal Reports, Volume I of II, July 13. 1994. 
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underground storage tank (UT -28) was used as a holding tank during the transfer of fuel from 
tanker trucks to the aboveground storage tanks. In May 1988, Rockwell hired a contractor to 
excavate and remove UT-28 under tank abandonment permit No. 913. The contractor inspected 
UT -28 for holes, and checked the soil using a HNu portable ionization detector. No holes were 
found in the tank, and no petroleum contamination was detected in the soil.:\. 1

' 
2 

Information from Interviewees: In September 2002, Montgomery Watson Harza interviewed a 
f(mner worker who stated that the SRE discharge pipeline \Vas installed after the fuel farm was 
constructed. He stated that the pipeline led to the concrete sump near UT-28, which had a motor 
in it to pump out the contents into the drainage channel at the ESG salvage yard. This sump also 
collected runoll from each of the two tank benned areas.' 

Radiological Incident Reports: None found. 

Current Usc: Building 4320 was demolished in 1999.-l 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): Only 
one radiological survey at this site appears to have been conducted, as follows: 

• In 1994 and 1995, Rockwell conducted an Area IV Radiological Characterization Survey 
that included Building 4320. This survey was designed to locate and characterize any 
previously unknown areas of elevated radioactivity. Rockwell's background radiation 
was 15.6 f.!R/h with an acceptable limit of less than 5 ~tR/h above background. Survey 
results were below Rockwell's acceptance li111its. 5 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1978 photograph 
when a rectangular-shaped building is identified as Building 4320. A trailer, located south of 
Building 4320, also appears in this photograph. In the 1980 photograph, 12 ve1iical tanks are 
identified where the trailer was previously located. In the 1983, and 1988 photographs, a ground 
scar is seen located east of the tanks. Building 4320 can also be seen in photographs from 1980, 
1983, and 1988. In the 1995 photograph, the ground around Building 4320 appears to have been 
cleared and a fence erected. A vegetated area is seen in the location of Building 4320 in the 
2005 and 2009 photographs.6 

1 Letter from P. B. Ramirez, Boeing North American. Inc., to Robert Laughlin. County of Ventura, February 22, 
1999. 
c Pendleberry, S. L., Demolition Specification Remoml of"Fuel Oil Storage and Distrihution Svstem. ETEC Report 
No. GEN-SP-00051 Rev. NEW, November 2, 199S. 
3 Montgomery Watson Harza, Telephone Discussion Notes re: SRE Discharge Pipeline, ASTs, and UT-28 Details. 
September 26, 2002. 
4 Letter from P. B. Ramirez, Boeing N011h American, Inc., to Robert Laughlin, County of Ventura, February 22, 
1999. 
5 Rockwell lntemational, Area IV Radiological Characterization Survey, Final Report, Volume I, Rep011 No. 
A4CM-ZR-0011, Revision A, August 15, 1996, pp. 22-24. 
6 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within Building 4320. However, the site was previously part of the ESG 
salvage yard and it is not apparent that a full radiologic characterization of the area was 
conducted. Possible radionuclides include U-23R, U-234, U-235. U-236, Pu-239, Pu-240, Pu-
241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54. Fc-59, Co-60, Kr-85, Sr-89, 
Sr-90, Sb-125. 1-129,1-131, Cs-134, Cs-137, Cc-141, Ba (La)-140. Nb-95, Ru-103, Ru-106, Xn-
133, Xc-135, Pm-147, Sm-15l.L 2

• 
3 All radionuclidcs of concern listed with the exception of 

Na-24, Cr-51, Mn-54, Fc-59, Kr-R5, Sr-89, 1-131, Cc-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, 
Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the FPA August 2010 Final Field 
Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted ti·om the sampling plan 
have very short half-lives except for Sm-151 for which no analytical method is available. Table 
3.3 presents a summary of contaminants of conccm. 

Drainage Pathways: The location of former wastewater lines and stnm1 drains is unknown. 
Based on general site topography, surface water f1ows in a southerly direction from the site to a 
drainage channel located north of E Street. From this channeL surt~1cc \Vater is ultimately 
transpmied to the Area II ponds. The overllow from these ponds is into Bell Canyon and thence 
to the Los Angeles River..J Radioactive materiaL> do not a;Jpear t;.J have been handled in Building 
4320, but the site could have become contan;in~!ted by surfilce v. ater and airborne rclcas.::s tl·om 
the ESG salvage yard. 

Radiological Contamination Potential: The preliminary MARSSiM Classification for the 
Building 4320 area is Class I. It is not apparent that a full radiological characterization of the 
area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a convenient reference for the follmYing recommendations. 

Previous characterization studies for the Building 4320 area were focused on delineating the 
extent of contamination to standards that were applicable at the time. Characterization was not 
conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
20 I 0 AOC. Therefore, additional characterization is recommended for the Building 4320 area. 
This includes the following Building 4320 areas and appurtenances: 

• The f1at and low-lying areas surrounding Building 4320. Radionuclides originating from 
Building 4143 may have migrated to these areas via surface water flow or airbome 
releases. 

• The east side of Building 4320. A former worker stated that the SRE discharge pipeline 
from the pond was connected to a concrete sump located near UT-28, which had a motor 

1 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890. March I, 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
' Letter from Heine, W. F., Atomics InternationaL to Proctor, J. F .. E. I. du Pont de Nemours & Company. re: 
Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 
4 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981. p. 6. 
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in it to pump out the contents into the drainage channel at the old salvage yard. 
Radiological contamination from the SRE may have been transported to the sump. 

• The location of the tanks south of Building 4320 identified in aerial photographs. 

• The location of a ground scar east of the tanks, above, identified in aerial photographs. 

• The location of the trailer south of Building 4320 identified in aerial photographs. 

2.5.2 Site 458.3-0id Area 

Site Description: The Site 4583-0ld area comprised Site 4583-0lcl, a shack Building 4313, a 
concrete pad Site 4737, and the Janel surrounding these located on the not1h side of E Street ncar 
Building 4114. 1 This site was first used in 1952 as a salvage yard and later included a barrel 
storage yard. Figures 2.5.2a provides a current photograph. Figure 2.5.2b provides a historical 
photograph taken in 1963. Figure 2.5.2c presents a plot plan. 

Building Features: Site 4583-0ld was a 3-acrc area comprising mostly natural terrain that was 
used between 1952 and 1977 as a salvage yard.2 Figure 2.5.2b presents a 1963 aerial view of 
Site 4583-0ld in the foreground beyond the power plant. 

Former Use(s): Site 4583-0ld was known as the conservation yard and later as the old ESG 
salvage yard. This area incorporated a barrel storage yard. Excess salvageable items were stored 
at Site 4583-0ld and, eventually, its extent spread to surrounding areas. Part of this growth 
expanded into the barrel storage yard, located immediately south of the ESG salvage yard. 
Although not operated as a radiologically-controlled facility, Rockwell surveyed these areas for 
contamination. Rockwell states that there was no deliberate dumping or placing or radioactive 
materials on the site, but because there were no radiological controls, radiologically 
contaminated items were found on the site during radiation surveys. 

In 1969, the barrel storage yard was convet1ed to a material storage area for Plant Services, 
which relinquished control of the area in 1986 to Rockwell's Transportation Department. The 
ESG salvage yard was used extensively during the 1960s and 1970s before it was closed in 1977 
and cleared of materials. Some of the material from the ESG salvage yard was transported ofT 
site. Rockwell conducted radiation surveys on material and the general area to avoid moving any 
contaminated items to the new storage yard. In 1988, shipping trailers and casks were stored in 
the old ban·el storage yard. ln the early 1980s, the ESG salvage yard became a fuel tank fann, 
located on U.S. Govemment optioned land. The barrel storage yard was located on Rockwell
owned land. The areas were fenced in 1982. In 1999, Rockwell demolished the fuel tank fann 
and associated piping. 3· 

4 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
c Vitkus, T. 1.. Verification Survey of the Old Conserl'Gtion Yard, Building T064 Side Yard, and Building T028, 
Santa Susana Field Laboratory, Rockwell International, Ventura County, California, Oak Ridge Institute for 
Science and Education Report No. ORISE 93/ J-1 07, October 1993, pp. 2-11. 
3 Chapman, J. A., Radiological Survey of the ESG Sah•age Yard (Old), Rocketdvne Barrel Storage Yard, and New 
Salvage Yard (T583), ETEC Report No. GEN-ZR-0008, August 22, 1988, pp. 2-3, 15-26, 57-80. 
4 Subbaraman, G. and Oliver, B. M., Final Decontamination and Radiological Sun'ev of the Old Conscn7ation Yard, 
Rockwell Intemational Report No. N704SRR990030, August 16, 1990, pp. 5-7. 
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Information from Interviewees: In 2010, a number of former workers were interviewed about 
their experiences at the SSFL. Two remembered Site 4583-0ld. Excerpts from their comments 
arc presented belmv. 

• .. We got summnded by a wildfire in Simi Valley at one time and I came up to work after 
the fire had gone through the valley. I saw that the fire had come up the hill. It didn't do 
any damage at the edge of the hilL but it jumped to the salvage yard as the old 
conservation yard \vas also known. and it got hot enough that it fused stainless steel 
piping together. It takes over 2,000 degrees Fahrenheit to fuse stainless steel together. 
There were also some lead acid batteries in there, glass cases that were melted down, and 
some puddles of aluminum." 1 This former employee worked at the SSFL between 1967 
and 1985. 

• "I was in and OLll of the Conservation Yard three or four times a day as a l()rklift driver. 
There were items there. scrap that als,l came from the DeSoto plant. The items vvere 
scrapped out to different de<Jlcrs with best prices. There were no hazardous m<:terials at 
the Conservation '{ard to my knowkdge.''2 This f(mner employee worked at the SSFL 
for 35 years. 

Radiological Incident Reports: There hns been one incident associated with Site 4583-0ld 
that could have resulted in a release to the environment. The following table provides 
infom1ation presented in an incidents database provided by Boeing. Summaries of the incident 
reports are provided following the table, when available. 

Site 4583-0ld Incident Report Summary 

Incident Date of I Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0288 1/15/1976 CONSERVATION MFP CO~TAMINATED DRUMS AND 

YARD SOIL DISCOVERED AT 
CO!';SERVATION YARD ETC. 

*Isotopes an: \\TJttcn as they arc prc~ci~ted 111 tne InCident dat:JhJ~L I he research team. bdJc\·es th..,: i\11· P IS an acronym lor 1111\Cd lis~Jlm 

products. 

• On January 15, 1976. a radioactive spill was detected at the conservation yard with a pug 
survey meter. The spill spread across the conservation yard access road and terminated 
in an equipment holding area. Contamination was found on barrels (up to 800 mrad/h), 
pallets (up to 2 mrad/h), and in the surrounding area (up to 35 mrad/h). Other 
contaminated items were discovered at the conservation yard, although it is not clear 
from the incident report when these items were discovered. Contaminated items included 
a barrel (5 mrad/h), several pallets (up to 8 mrad/h), a concrete block (3 mrad/h), and a 
radioactive liquid waste drum (5 mrad/h). A barrel was found down the hill on the Simi 
Valley side of the conservation yard (2 mrad/h), and a pair of gloves belonging to the 
conservation yard operator (0.3 mrad/h). Extemally contaminated barrels appeared to 
have resulted from a double stacked barrel of radioactive liquid that corroded and leaked 
out on to the drums and pallet below. As for the source of the contaminated liquid that 

1 Interview No. 255 of former worker conducted by the DOE and EPA in 2010, p. 6. 
2 Interview No. 290 of former worker conducted by the DOE, September 2010. 
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caused the spill, there were not any significant leads, but the liquid was thought to be a 
cleaning solution. The area was secured and radioactively contaminated asphalt, soiL 
barrels and pallets were removed to the RMDF for disposition (Incident Report A0288). 1 

Current Use: Site 4583-0ld is a vegetated area no longer in usc. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1988, Rockwell conducted a radiological survey of the ESG salvage yard, barrel 
storage yard, and new salvage yard to determine whether any residual contamination 
remained from former storage operations. The areas were surveyed for fixed and 
removable alpha/beta contamination. Ambient gamma exposure rates were measured and 
soil samples were collected and analyzed. At the ESG salvage yard, Rockwell found 
gamma exposure rate distributions to be equivalent to what it characterized as natural 
background except in a low-lying area (puddle in spring) in the southwest corner of the 
barrel storage yard. Rockwell's background was 15.3 ~!Rih and an acceptable limit was 
less than 5 ~1R/h above background. The average ambient gamma exposure rate was 
found to be 14.7 J1Rih, while the puddle had a reading of 27.9 )lR/h. Rockwell collected 
two soil samples in a ditch on the western side of the ESG salvage yard, three in the 
northem area, and three in the region of the barrel storage yard puddle where soil was 
discolored,. Survey results were below Rockwell's acceptance limits except for elevated 
levels of Cs-13 7 in the southwest corner of the ban·el storage yard. Rockwell 
recommended that this area be remediated.2 

• In 1989, Rockwell removed the top layer of soil in a 20- by 20-foot area in the barrel 
storage yard where Cs-13 7 contamination had been identified in 1988. Rockwell 
perfonned additional gamma exposure surveys and soil analyses. The average measured 
ambient gamma exposure rate in the decontaminated area was 14.2 )lRih. The average 
measured Cs-13 7 activity present in the decontaminated area \vas 13.1 pCi/g compared to 
the average of 81.4 pCi/g prior to decontamination. Survey results were below 
Rockwell's acceptance limits. 3 

• In 1993, ORISE performed a verification survey of the ESG storage yard. Activities 
included document reviews, surface scans, surface activity measurements, soil sampling, 
and sample analysis. Soil sample analysis confinned Rockwelrs results and conclusions. 
ORISE concluded that the area met its requirements for unrestricted use.4 

• In 1994 and 1995, Rockwell conducted an Area IV Survey. Parts of the ESG salvage 
yard were surveyed, but no elevated radiation levels were observed over Rockwelrs 

1 Harris, J. and Badger, F., Rockwell International Internal Letter, Re: Consermtion Yard Spill, February 6, 1976. 
2 Chapman, 1. A., Radiological Surw-'y of" the ESC Salvage Yard (Old}, Rocketdvne Barrel Storage Yard. and New 
Salmgc Yard (T583), ETEC Repm1 No. GEN-ZR-0008. August 22, 1988, pp. 2-3, 15-26, 57-!10. 
1 Subbaraman, G. and Oliver, B. M., Final Decontamination and Radiological Survey of" the Old Conservation Yard. 
Rockwell International Repo11 No. N704SRR990030, August 16, !990, pp. 5-7, 42-52. 
4 Vitkus, T. 1., Verification Survev ol the Old Conservation Yard. Building T064 Side Yard. and Building T028. 
Santa Susana Field Laboratory. Rockwell international, Ventura Countv. Calilornia, Oak Ridge Institute for 
Science and Education Report No. ORISE 93/J-1 07, October 1993, pp. 2-11. 
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estimated ambient background of between 14 and 18 ~tR!h. 1 In December 1995, the 
California Department of Health Services notified Rockwell that it had found no residual 
contamination exceeding the 1995 limits for unrestricted use, so the site could be released 
for unrestricted use. 2 

• In March 2000, Boeing conducted a beta/gamma instrument survey of debris on the ESG 
salvage yard following brush clearing. No activity above Boeing's estimated ambient 
background was detected. Boeing collected 40 wipe samples and counted them for gross 
alpha and gross beta activity. Results were below Boeing's alpha and beta removable 
release limits of I ,000 dpm/1 00 cm2 f()r mixed fission products and U. They were also 
below Boeing's alpha removable release limits for Pu of 20 dpm/100 cm2

, and the beta 
removable release limits for Sr-90 of 200 dpm/ I 00 cm2

. Four surfi1ce soil samples were 
als~) collected. Survey results were below Boeing's acceptance limits.' 

• In November and December 2006, Cabrera Services. Inc. (Cabrera) conducted a 
characterization and final status survey of five sites within Area IV that included the ESG 
salvage yard. The survey was designed in accordance with MARSSIM guidance. 
Cabrera conducted a gamma walkover survey of 20 percent of the salvage yard area and 
collected 15 soil samples. A small area of clC\ a ted activity was identified south of a 
large rock outcropping, so an additional surf~1ce soil sample was collected. Cabrera 
found that none of the soil samples indicated radionuclide concentrations above their 
respective derived concentration guideline levels. Off-site laboratory analysis did not 
identify any non-gamma emitting radionuclides of concern above their derived 
concentration guideline levels.4 

• In February 2008, ORISE conducted visual inspections. surface scans, and soil sampling 
of selected areas that included the ESG salvage yard. Gamma radiation surface scans did 
nnt identify any locations with elevated direct radiation. Radionuclide concentrations in 
three soil samples were compared to the modified Cs-137 and Eu-152 release limits of 
4.7 pCi/g for Cs-137, and 2.8 pCi/g for Eu-152. All three sample results were lower than 
the release limits for Cs-13 7 and Eu-152.5 

Radiological Use Authorizations: On December 21, 1995, the DHS released Site 4583-0ld for 
unrestricted usc. No action by NRC was necessary. 0 

1 Rutherford. P .. Area IV Radiological Characterization SwTev Final Report. ETEC Report No. A4CM-ZR-0011, 
August 15.1995,pp.21-24. 
2 California Department of Health Services Letter from G. Wong toP. D. Rutherford. re: Rocketdvne ·s Letter Dated 
Julv 6. 1995 with Attachments Concerning the Release of Building~ T029. T028 and OCY. December 21. 1995. 
1 Letter from M. Lee. The Boeing Company, toR. Lupo. California Department of Health Services. May 12,2000. 
-1 Cabrera Services. Inc .. Final Status Survev Report: Final Status Survey Post Historical Site Assessment Sites. Block 
I. Santa Susana Field Laboratory, Ventura County, California. March 2007. pp. I. 19. 31. 39, Attachment I. p. 12. 
5 Vitkus. T. J.. Independent Verification Survev Report of the Building 4059 Site (Phase B): Post Historical Site 
Assessment Sites, Block I; and Radioactive Materials Handling Facilitv Holdup Pond (Site 4614). Santa Susana 
FieldLaborat01y, The Boeing Company. Ventura County. California. Final Report. Oak Ridge Institute for Science 
and Education, June 2008. pp. 4. 10-11. A-7. A-14, B-1- 83. 
6 California Department of Health Services Letter from G. Wong toP. D. Rutherford. re:Rocketdvne's Letter Dated 
Julv 6, 1995 IVith Attachments Concerning the Release of Buildings T029. T028 and OCY, December 21, 1995. 
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Former Radiological Burial or Disposal Locations: Site 4583-0ld was a material disposal 
facility. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when open storage is observed on an irregularly shaped area that is identified as the ESC salvage 
yard. This is also observed in 1959, approximately 1960, 1965, 1967, 1972, 1978, 1980, and 
1983 photographs. Truck trailers and possible standing liquid are observed in the 1988 
photograph. Truck trailers are also observed in the 1995 photograph. A vegetated area without 
open storage of materials is observed in the 2005 and 2009 photographs. 1 

Radionuclides of Concern: Radioactive and non-radioactive materials from the SRE were 
brought to Site 4583-0id fiJr storage. Possible radionuclides include U-238, U-234, U-235, U-
236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, I-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-
95, Ru-103, Ru-106, Xn-133, Xe-135, Pm-147, Sm-151. 2

·
3·-+ All radionuclides ofconcemlisted 

with the exception ofNa-24, Cr-51, Mn-54, Fc-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 
20 I 0 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted from 
the sampling plan have very short half-lives except for Sm-151 for which no analytical method is 
available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Based on general site topography, surface water from Site 4583-0id flows 
south and southwest into nearby drainage channels that transport water south through Area I I I to 
a pond in Area II. The overflow from this pond is into Bell Canyon and thence to the Los 
Angeles River. 5 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4583-0id area is Class I because of its fonner use as a storage area for radioactive materials, and 
because it is not apparent that a full radiologic characterization of the area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4583 area were focused on delineating the extent of 
contamination to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 20 I 0 AOC. 
Therefore, additional characterization is recommended for the Site 4583 area. This includes the 
following Site 4583 areas and appurtenances: 

1 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
2 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
3 Kinzer, J. and Crawford, A. C.. SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16,1960, pp. 1-7. 
4 Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content o{SRE Fuel, July 2, 1975. 
5 Stelle, A. M., SRE Activitv Requirement No. 27, D & D of Sui/dinK 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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• The f1at land and low lying areas on Site 4583. Radionuclides originating from items of 
SRE equipment stored at the site may have been deposited on soil via wind and 
precipitation events. 

• The location of the possible standing liquid on the west side of the bancl yard identified 
in aerial photographs 

• The drainage channel located on the west side of the site that transports surface water 
southward. If radio nuclides \\ere released at the site, they may have migrated to the 
drainage channel during precipitation events. 

2.5.3 Site 4731 Area 

Site Description: The Site 4 731 area comprised Site 4 731 and the land surrounding it located 
north of C Street in the ESG salvage yard. Site 4 731 was developed in about 1977 to house a 
bulk fu~:l oil storage tank. 1 Figures 2.5.3a and 2.5.3 b provide a cutTent photograph and 
demolit;un details. The location of the tank is shown in Figure 2.5. 

Building Features: Site 4731 was located on the ESG salvage yard property. It was a fenced 
area that housed one of two 74-foot diameter fuel oil storage tanks that stood 49 feet high and 
contained 1.5 million gallons of fuel oil. The above-ground vented tank was fabricated in 
Pittsburgh in 1976.2 It had above-ground piping and was supported on a sand base with 
asphaltic 1soil containment berms. Demolition details for the tank are presented in Figure 2.5.3b.3 

Former Usc(s): Site 4731 was part of the ETEC fuel oil storage and distribution system that 
included two 1.5-million gallon tanks (Sites 4371 and 4732), an 86,000-gallon day tank (Site 
4735), a 500-square-foot steel frame and siding control center (Building 4320), two pumping 
stations, ll.75 miles of piping (most above ground), electrical lines, conduits. fencing, supports, 
foundati~)r.s, and paving. The bulk fuel oil was removed and sold in 1990. Residual oil was 
drained in 1991 .4 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The fuel oil tank at Site 4731 was demolished in 1999.3
• 

5 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Releasc(s): A 
chronology of radiological investigations at this site is as follows: 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Boeing Corporation. Statement of Work, Rcmoml oj"ETEC Fuel Oil Stora5-;e and Distribution System, October 14, 
1997, p. 2. 
3 Letter from P. B. Ramirez, Boeing North American, Inc., toR. Laughlin, County of Ventura, re: Buildi115-; 4320 and 
Tanks Demolition Project. February 22. 1999. 
• Memorandum from DOE Oakland Operations Office to J. Neville, DOE/OAK NEPA Compliance Officer, 
February 16, 1 999, p. I. 
5 Pendleberry, S. L., Removal of" Fuel Oil Stora5-;e and Distribution System, ETEC Report No. GEN-SP-00051, 
March, 26, 1999, . 5-7. 
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• In 1976, prior to the relocation of the salvage yard, Rockwell conducted a radiation 
survey of Site 4731 to confirm that the area contained no radiological contamination. 
Ambient gamma scanning identified an average exposure rate of 14.7 ±0.26 ,uR/h. which 
was consistent with Rock weirs background exposure rate. 1 

• In 1994 and 1995, Rockwell conducted a radiological characterization study in Area IV 
that included Site 4 73 I. The purpose of the study was to locate and characterize 
previously unknown areas of elevated radioactivity in /\rea IV. Survey methods included 
an ambient gamma survey, a walk-about gamma survey, and soil sampling and analysis. 
Rockwell's average local background was estimated to be 15.6 11R/h. Rockwell's 
acceptable limit was less than 5 ~tR/h above background. Survey results were belmv 
Rockwell's acceptance limits.=' 

Radiological Usc Authorizations: None found. 

Formct· Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: /\erial photographs shmv undeveloped land until the 1959 photograph 
when open storage is seen in the location of Site 4 731. This is also seen in the approximately 
1960, 1965, 1967, and 1972 photographs. In the 1978 photograph, a large round tank is 
observed with a berm around it and a pipeline connecting to it. This is seen in the 1980, 1983, 
1988, and 1995 photographs. A vegetated area is seen in the location of Site 4 731 in the 2005 
and2009 photographs.' 

Radionuclidcs of Concern: The research team did not find evidence that radioactive materials 
were used or stored within the Site 4 731 area. However, the site was previously part of the ESG 
salvage yard and it is not apparent that a full radiologic characterization of the area was 
conducted. Possible radionuclides include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-
241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, 
Sr-90, Sb-125, I-129, I-131, Cs-134, Cs-137, Ce-141, Ba (La)-140, Nb-95, Ru-103. Ru-106, Xn-
133, Xe-135, Pm-147, Sm-151.4

' 
5

· 
6 All radionuclides of concern listed with the exception of 

Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, I-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, 
Xe-133, Xe-135, Pm-147 and Sm-151 are included in the EPA August 20 I 0 Final Field 
Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan 
have vety short half-lives except for Sm-151 for which no analytical method is available. Table 
3.3 presents a summary of contaminants of concern. 

1 Chapman, J. A., Radiological Surrey of' the ESG Salmgc Yard (OLD), Rockctdvnc Barrel Storage Yard, and New 
Salmge Yard (T583). ETEC Report No. GFN-ZR-0008, August 22. 1988, p. 17. 
2 Rutherford. P., Area IV Radiological C!wractcri::.ation Survey Final Report, ETEC Report No. A4CM-ZR-OOII, 
August 15, 1995, pp. 21-24. 
'U.S. EPA, Environmental Photographic Interpretation Center Draft Report March 2010. 
4 Hart, R. S., Distribution of Fission Product Contamination in the SRE, Atomics Intemational Report No. NAA
SR-6890, March I, 1962, pp. 8-27. 
5 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics Intemational Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
6 Letter from Heine, W. F., Atomics International, to Proctor. J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
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Drainage Pathways: Based on general site topography, surfi1ee water f1ows in a southerly 
direction from the site to a drainage channel located north of E Street. From this channel, 
surface water is ultimately transported to the Area II ponds. The overt1ow from these ponds is 
into Bell Canyon and thence to the Los Angeles River. 1 Radioactive materials do not appear to 
have been handled at Site 473 L but the site could have become contaminated by surface water 
and airborne releases from the ESG salvage yard. 

Radiological Contamination Potential: The preliminary l'v1ARSSIM Classification for the Site 
4 731 area is Class I. This is because the area was u~cd fur the open storage of items of used 
equipment, some of which were radioL)gically contaminated, prior to the installation of the fuel 
storage tank. It is not apparent tha~ a full radiological c k,•·acterization of the area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a con\ enient reference fix the follm\ ing recommendations. 

Previous characterization studie~ for tl:c Site 4 731 area \\ere f(Jcused on delineating the extent of 
contamination to standards that were applicabJ,~ at the tin1c~. Characterization was not conducted 
to delineate the extent of contamindi~)n consi<;tent with the DTSC/DOE December 20 I 0 AOC. 
Therefore, additional characterization is reccmmended foi· the Site 4731 area. This includes the 
following Site 4731 areas: 

• The Oat and low-lying areas on and surrounding Site 4731. Radionuclides originating 
from Building 4143 may have migrated to these areas via surface water f1ow or airborne 
releases. This area was used for the open storage of items of used equipment, some of 
which were radiologically contaminated, prior to the installation of the fuel storage tank. 

2.5.4 Site 4732 Area 

Site Description: The Site 4732 area comprised Site 4732 and the land suJTounding it located 
north of C Street in the ESG salvage yard. Site 4732 was developed in 1982 to house a bulk fuel 
oil storage tank. 2 Figure 2.5.4a provides a current photograph. Figure 2.5.4b provides 
demolition details. The location of the tank is shown in Figure 2.5. 

Building Features: Site 4732 was located on the ESG salvage yard property, southwest of Site 
4731. It was a fenced area that housed one of two 74-foot diameter fuel storage tanks that stood 
49 feet high and contained 1.5 million gallons of fuel oil. The above-ground vented tank was 
fabricated in Fresno in 1981.3 It had above-ground piping and was supported on a sand base 
with asphaltic/soil containment berms. Demolition details for the tank are presented in Figure 
2.5.4b.4 

1 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
3 Boeing Corporation, Statement of Work, Removal ofETEC Fuel Oil Storage and Distribution Svstem, October 14, 
1997,p.2. 
4 Letter from P. B. Ramirez, Boeing North American, Inc., toR. Laughlin, County of Ventura, re: Building 4320 and 
Tanks Demolition Project, February 22, 1999. 
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Former Usc(s): Site 4 732 was part of the ETEC fuel oil storage and distribution system that 
included two 1.5-million gallon tanks (Sites 4731 and 4732), an 86,000-gallon day tank (Site 
4735), a 500-square-foot steel frame and siding control center (Building 4320), two pumping 
stations, 0.75 miles of piping (most above ground). electrical lines, conduits, fencing. supports, 
foundations, and paving. The bulk fuel oil was removed and sold in 1990. Residual oil was 
drained in 1991 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: The fuel oil tank at Site 4732 was demolished in 1999. 3
· 

2 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcase(s): A 
chronology of radiological investigations at this site is as follows: 

• In 1976, prior to the relocation of the ESG salvage yard, Rockwell conducted a radiation 
survey of Site 4732 to confirm that the area contained no radiological contamination. 
Ambient gamma scanning identified an average exposure rate of 14.7 ±0.26 f.!R/h, which 
was consistent with Rockwell's background exposure rate. 3 

• In 1994 and 1995, Rockwell conducted a radiological characterization study in Area IV 
that included Site 4 732. The purpose of the study was to locate and characterize 
previously unknown areas of elevated radioactivity in Area IV. Survey methods included 
an ambient gamma survey, a walk-about gamma survey, and soil sampling and analysis. 
Rockwell's average local background was estimated to be 15.6 f.!Rih. Rockwell's 
acceptable limit was less than 5 f.!Rih above background. Survey results were below 
Rockwell's acceptance limits.4 

Radiological Use Authodzations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the approximately 1960 
photograph when open storage is seen in the location of Site 4732. This is also seen in the 1965, 
1967, and 1972 photographs. Cleared ground is observed in the 1978 and 1980 photographs. A 
large circular tank is seen in the 1983 photograph. This is also seen in the 1988 and 1995 
photographs. A vegetated area is seen in the location of Site 4 732 in the 2005 and 2009 
photographs. 5 

1 Memorandum from DOE Oakland Operations Office to J. Neville, DOE/OAK NEPA Compliance Officer, 
February 16, 1999. p. I. 
2 Pendleberry, S. L., Removal of' Fuel Oil Storage and Distribution Svstem, ETEC Report No. GEN-SP-00051, 
March, 26, 1999, pp. 5-7. 
3 Chapman, J. A., Radiological Sun•ey of' the ESG Salvage Yard (OLD), Rocketdvne Barrel Storage Yard. and New 
Salvage Yard (T583), ETEC Report No. GEN-ZR-0008, August 22, 1988, p. 17. 
~ Rutherford, P., Area IV Radiological Characterization Sun·ey Final Report, ETEC Report No. A4CM-ZR-0011, 
August 15, 1995, pp. 21-24. 
5 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within the Site 4 732 area. However, the site was previously part of the Old 
Salvage Yard and it is not apparent that a full radiologic characterization of the area was 
conducted. Possible radionuclidcs include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-
241, Pu-242, Am-241, Th-232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-59, Co-60, Kr-85, Sr-89, 
Sr-90, Sb-125, 1-129,1-131, Cs-134, Cs-137. Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xn-
133, Xe-135, Pm-147, Sm-151. 1 2 1 

All radionuclides of concern listed with the exception of 
Na-24, C'r-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Cc-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, 
Xe-133. Xe-135, Pm-147 and Sm-151 arc included in the EPA August 2010 Final Field 
Sampling Plan for soil sampling in Area IV. The radionuclidcs omitted from the sampling plan 
have very short half-lives except for Sm-15 I for which no analytical method is available. Table 
3.3 preseJ'ts a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows in a southerly 
direction from the site to a drainage channel located north of E Street. From this channel, 
surface \\ ater is ultimately transported to the Area II ponds. The overflow from these ponds is 
into Bell Canyon and thence to the Los Angeles River. 4 Radioactive materials do not appear to 
have been handled at Site 4732, but the site could have become contaminated by surface \Vater 
and airborne releases from the ESG salvage yard. 
Radiological Contamination Potential: The preliminary MARSSIM Classification f()r the Site 
4 732 area is Class I. This is because the area was used f;;n the open storage of items of used 
equipment, some of which were radiologically contaminated, prior to the installation of the fuel 
storage tank. It is not apparent that a full radiological characterization of the area was conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.5 provide a convenient reference for the following recommendations. 

Previous characterization studies for the Site 4 732 area were focused on delineating the extent of 
contaminatiOn to standards that were applicable at the time. Characterization was not conducted 
to delineate the extent of contamination consistent with the DTSC/DOE December 20 I 0 AOC. 
Therefore, additional characterization is recommended for the Site 4732 area. This includes the 
following Site 4732 areas: 

• The flat and low-lying areas on and surrounding Site 4732. Radionuclides originating 
from Building 4143 may have migrated to these areas via surface water flow or airborne 
releases. This area was used tor the open storage of items of used equipment, some of 
which were radiologically contaminated, prior to the installation of the fuel storage tank. 

1 Hart, R. S., Distribution of" Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 530 I, May 
16, 1960, pp. 1-7. 
3 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content ofSRE Fuel, July 2, 1975. 
4 Stelle, A. M., SRE Activizv Requirement No. 27, D & Dol Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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3.0 RADIONUCLIDE LIST 

3.1 U.S. Atomic Energy Commission Special Nuclear Material License 

The first license issued by the AEC for the SSFL site was Special Nuclear Material License No. 
SNM-21. It \vas initially issued on April 6, 1956, for use at the Canoga Park site. License No. 
SNM-21 authorized AI to receive and possess 50 grams of uranium enriched in uranium-235 (U-
235) for usc in fission counter tubes. License No. SNM-21 \vas amended 79 times in its 40-year 
history to increase the number and type of nuclear materials that could be handled at the Canoga 
Park and SSFL sites. This license was tcnninated on September 27, 1996. In February 1975, the 
AEC became known as NRC and License No. SNM-21 became an NRC license. License No. 
SNM-21 applies to company owned. not federally ovvncd facilities. This license docs not apply 
to the HSA-6 area. 

3.2 U.S. Atomic Energy Commission Critical Experiments Facility License 

On October 3, 1960, the AEC authorized AL under License No. CX-17, to possess and operate a 
separable-half type critical experimen!s facility at power levels not exceeding 200 watts 
(thcnnal) in Building I 00 (nGw known as Building 4100 ). AI conducted this research under 
contract to the Southwest Atomic Energy Associates of Shreveport, Louisiana. The license 
permitted the possession "and usc of special nuclear materials as follows: 

• 25 kilograms of U-233 and II 0 kilograms of U-235 as fuel for the reactor; 

• 135 grams of U-233, I, 135 grams of U-235, and 135 grams of Pu-239 111 foils and 
capsules for usc in connection with operation of the reactor; 

• 0.5 gram each ofU-233, U-235, and Pu-239 in fission counters for use in connection with 
operation of the reactor; and 

• 32 grams of Pu in encapsulated neutron sources for usc in connection \Vith operation of 
the reactor.·· 

License No. CX-17 also permitted the possession "and use of source materials as follows: 

• 656 kilograms of Th-232 for use in the core and buffer regions of the reactor; 

• 700 grams of natural uranium in foils and capsules for use in connection with operation 
of the reactor; and 

• 0.5 gram each of U-234, U-236, and U-238 in fission counters for use in connection with 
operation of the reactor.,. 

·License No. CX-17 also permitted the possession "and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation of the reactor." 

License No. CX-17 was amended ten times before it was terminated on October 6, 1980. It does 
not apply to the HSA-6 area. 
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3.3 California Department of Public Health Radioactive Material License 

On September II, 1963, the State of Califomia, Dcpmiment of Public Health issued Radioactive 
Material License No. 0015-59 to AI. This license authorized the possession and use of a wide 
range of radioactive materials at the De Soto A venue, Canoga Park, and SSFL siks as listed in 
Table 3.1. bclmv. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(clement and mass number) Form Licensee may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and R3 between atomic number 3 and R3 
Antimony- 124 Any 50 curies 
lridium-192 Any 70 curies 
Cobalt-60 Sealed sources I 0 sources not to e:\cccd 400 curies 

each 
1-lvdrogcn-3 Any 550 curies 
Polonium-21 0 Any 150 curies 
Any byproduct material Separated tl·m11 irradiated thorium 250 microcurics total 

and uranium samples 
Hydrogen-] Titanium tritide foil (U.S. Nuclear 500 millicuries 

Corporation) 
Hydrogen-] Titanium tritide foil (U.S. Radium 1 curie 

Corporation) 
Stronti um-90 Scaled source (U.S. Nuclear 5 microcuries 

Corporation Model 312) 
Radium-226 Any 2.000 milligrams 
Radium-226 Sealed neutron sources 500 milligrams 
Cobalt-60 Scaled source (U.S. Nuclear I source not to exceed 5 curies 

Corporation Model 33R) 
Cobalt-60 Scaled source (Isotopes Specialties I source not to exceed 5 curies 

Company Model 33R) 
Cerium-144 Sealed source (Isotopes Specialties 50 microcuries 

Companv Model 160) 
lridium-192 Sealed source (Technical Operations I source not to exceed 20 curies 

Model A424-l) 
Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 

Corporation) milligram each 
Strontium-90 Sealed sources Two sources of 3 millicuries each 
Americium-241 Any 2 millicuries 
Natural or depleted uranium Any 20,000 pounds 
Natural thorium Any 700 pounds 

This license covered the use and possession of radioactive materials outside the fom1cr ETEC 
boundary: Building 4040, the contaminated medical storage facility, and part of the ESG Salvage 
Yard in the HSA-6 area. Up until December 1969, there had been 39 amendments to this 
license. The radioactive materials covered in the 391

h amendment arc listed in Table 3.2, below. 
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Table 3.2 
Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee may Possess 

Any radionuclidc with atomic Any 25 curies for any one radionuclide 
number 3 through R3 
Antimony-124 Any 100 curies 
lridium-192 Any I 00 curies 

Cobalt-60 Sealed sources 10 sources not to exceed 400 curies 
each 

Hydrogen-3 Any I 0,000 curies 

Polonium-21 0 Any 150 curies 

Krypton-X5 Any 1 00 curies 

Ncptunium-23 7 Any 100 microcuries 

Radium-226 Any except as neutron sources 5 .l!rams 
Radium-226 Sealed neutron sources 500 miJLurams 

Cobalt-60 Scaled source (l!.S. :\uclear 1 source nut to exceed 5 curies 
Corporation Model 33X) 

Cobalt-60 Sealed source (!.so topes Specialties 1 source not to exceed 5 curies 
Companv Model 33X) 

Cobalt-60 Sealed source (Lockheed N uclcar 25.000 ± 2,500 curies in 12 sou•·ccs 
Products Drawinu 442-1001) 

lridium-192 Scaled source (Technical Operatior.~ 4 sources not to exceed I 00 curies 
Model A424-l) each 

Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) milligram each 

Califonium-252 Sealed source (Oak Ridge) 2 sources not to exceed 550 
microcuries each 

Any radionuclide with atomic Any Not to exceed 100 curies for any one 
number 3 through R3 radionuclide 

Promethium-147 Promethium oxide 150.000 curies 

Americium-241 Any I 0 curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 1 ,000 pounds 

Tantalum-182 Metal 500 curies 

Natural or depleted uranium Any 50,000 pounds 

Mixed fission products{Hot Lab) Any I 0.000,000 curies 

Any radionuclide with atomic Any I 00.000 curies for any one 
number 3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2, 1979, when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5, 1996. As of August 27, 2010, there had been 110 amendments to this license. This 
license applies to buildings outside of the ETEC boundary. In the HSA-6 area, this license 
applied to Building 4040, and part of the ESG Salvage Yard. 

3.4 Radionuclide List to be Used in Soil Sampling 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil samples are likely to have been 
used or generated on the SSFL In the table below, certain radionuclides mentioned in source 
documents will not be analyzed. These have undergone radioactive decay in excess of 10 half-
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lives, such that they could no longer be present. These radionuclides include: Na-22, Fe-55, Sb-
125, Cs-134, Ce-144, and Po-21 0. The May 20 I 0 Draft Final Field Sampling Plan for Soil 
Sampling Area IV Radiological Study Santa Susana Field Laboratory describes the radionuclidcs 
contained in soil analytical suites, the sample analytical approach, and provides explanations for 
deleting certain radionuclides from analysis. 

Site 
No. 

400.1 

40I4 

4040 

4041 

4053 

4063 

4064 

4114 

4143 

4153 

Table 3.3 
Summary of Subarea HSA-6 Sites 

Use(s) 
Current 
Status 

Sodium Reactor Experiment 
(SRE) Support Building. Hot Demolished 
Cave 

Sodium Storage Building Demolished 

Contaminated Medical! 
Demolished 

Storage Facility 

SRE Component Storage, 
Energy Technology 

Demolished 
Engineering Center (ETEC) 
Equipment StoraJ!e Building 

Fire Depat1ment Service 
Demolished 

Building 

Electronics Shop. 
Maintenance Service Demolished 
Building 

Fuel Element Storage Facility Demolished 

Decontamination Trailer Demolished 

SRE Reactor Building, ETEC 
Demolished 

Component Storage 

SRE Sodium Service 
Building 

Demolished 

Potential Radiological 
Contaminants of Concern 

U-2.1R, l!-2.14, U-2.15. U-2.16, Pu-2.18, Pu-
2.19+ 240. Th-228. Th-232. Th-2.14, H-.1, C-
I4. Ni-59, N i-6.1. Co-60, Sr-90, I-I29. Cs-
! 3 7. Eu-I52, Ra-226. Ac-228, and Am-24I. 
Radionuclides in prior reports. which will 
not be analyzed due to decay include Na-22, 
Sb-I25, Cs-1.14. and Ce-I44. 
U-2-'R. U-2.13, U-234. U-235. U-236. Pu-
2-'R. Pu-2.19+ 240. Th-22S. Th-232. Ra-226. 
Cs-1.17. Sr-90. H-3, Co-60.1\i-59, Ni-6.1. 
Eu-I52. Eu-I54 and Am-24I. 
Raclionuclides in prior rep011s, which will 
not be analyzed clue to decay include: Na-
22. Fe-55. Sb-125, Cs-I34, and Ce-I44. 
U-238. U-233. U-234. U-235, U-236, Pu-
23R. Pu-239 l 240. Am-24 L Th-228, Th-232. 
Ra-226. Cs-13 7, Sr-90, H-3, Co-60, Ni-59, 
Ni-63, Eu-152, and Eu-154. 

U-238, U-234, U-235, lJ-236, Pu-238, Pu-
239+ 240, Am-24I, Th-232, H-3. Co-60, Sr-
90, and Cs-137. 

U-238. U-233, U-234. U-235, U-236, Pu-
238. Pu-239+ 240, Am-24 L Th-232, Sr-90, 
H-3, Co-60, Eu-152, and Eu-154. 
L:-238, U-233, U-234, U-235, U-236, Pu-
238. Pu-239+240, Am-241. Th-232. Np-
237. Cs-137, Sr-90, H-3, Co-60, Ni-63. Ba-
133. Eu-152, and Eu-154. 
U-238. U-233, U-234, U-235, U-236, Pu-
238, Pu-239+240, Am-24 L Th-232. Np-
237, Cs-137, Sr-90, H-3, Co-60, Ba-133, 
Eu-152, and Eu-154. 
U-238, U-234, U-235, U-236, Pu-239+ 240, 
Am-241, Th-232, H-3, Co-60, Sr-90, and 
Cs-137. 
U-238, U-234, U-235, U-236, Pu-238, Pu-

239+240, Am-241, Np-237, Th-232, H-3, 
Co-60, Sr-90, Tc-99, l-129, and Cs-137. 
U-238, U-234, U-235, U-236. Pu-238, Pu-

239+240, Am-241, Th-232, 1-1-3, Co-60, Sr-
90, and Cs-137. 
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Site 
Use(s) 

No. 
SRE Support. Component 

41 (13 Equipment Repair Facility 
(CERF) 

4183 Fire Pump Building 

SRE Battery Room. Diesel 
4184 

Generator Canopy 

Steam Generator Control 
41S5 

Building 

4273 Radioacti\e Laundry 

42S3 Radioactive Laundry 

Fuel Oil Control/Pump 
4320 

Building 

4505 Storage Area/Concrete Pad 

4511 Parking Lot at Main Gate 

4513 
Parking Lot between 
Buildings 4064 and 4030 

4540 
Parking Lot for Building 
4040 

4583-
Old Energy Systems Group 

Old 
(ESG) Salvage Yard (1962-
1975) 

45S3- New Salvage Yard (1977-
New 1983) 

Interim Radioactive Waste 
4653 

Vault 

46S4 Steam Generator Pad 

Temporary Hot Waste 
4686 

Storage 

Table 3.3 (continued) 
Summary of Subarea HSA-6 Sites 

Current 
Status 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

--~--

Demolished 

Demolished 

Demolished 

Removed 

Removed 

Part of G 
Street 

Removed 

Demolished 

Demolished 

Demolished 

Demolished 

Potential Radiological 
Contaminants of Concern 

ll-23S. U-234. U-235. ll-236. Pu-23S. Pu-
239' 240. Am-24 I. Th-2"12. H-3. Co-60. Sr-
90. and Cs-137. 
l!-238. l i-234. U-235. t:-236. Pu-238. Pu-

239+240. Am-241. Th-232. ll-3. Co-60. Sr-
90. and Cs-137. 
U-23S. l!-234. t;-235. L-236. Pu-23S. Pu-

239 1 240. Am-241. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 
l!-23S. U-234. U-235. l '-23(1, Pu-23S. Pu-
239e240. An:-241. Th-232. 1!-3. Co-60, Sr-
90. and Cs-137. 
U-23S. ll-234, lJ-235. l :-236. Pu-23S. l'u-

239+-240. Am-24l.Th-232.11-3. Co-6Cl. Sr-
90. and Cs-137. 

---
li-23S. ll-234 .. ll-235. l-2V1. Pu-23X. Pu-

239t 240. Am-24 I. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 
U-23S. U-234. l :-235. ll-23(1. Pu-238. Pu-
239' 240. Am-241. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 
lJ-23S. U-234. U-235. U-236. Pu-23S. Pu-

239+ 240. Am-24 I. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 

-------
l i-23S. U-234, U-235, U-23h. Pu-23S. Pu-
239+240, Am-241. Th-232. H-3. Co-60, Sr-
90. and Cs-137. 
U-23S. U-233. U-234, U-235. ll-236, Pu-

23R. Pu-239+240. Am-24 I. Th-232. Np-
237. Cs-137. Sr-90. H-3. Co-60. Ba-133, 
Eu-152. and Eu-154. 
U-238. LJ-233, U-234. U-235. U-236, Pu-

238. Pu-239 1 240. Am-241. Th-228. Th-232, 
Ra-226. Cs-13 7, Sr-90. H-3. Co-60. Ni-59. 
Ni-63, Eu-152, and Eu-154. 

U-238. U-234, U-235. U-236. Pu-238, Pu-
239+240, Am-241. Th-232. H-3, Co-60, Sr-
90, and Cs-137. 

U-238, U-233. U-234. LJ-235. U-236, Pu-
238, Pu-239+ 240, Am-24 L Th-228. Th-232, 
Ra-226, Cs-137. Sr-90, H-3. Co-60, Ni-59, 
Ni-63, Eu-152, and Eu-154. 

U-238, LJ-234, U-235, U-236, Pu-238, Pu-
239+240. Am-241, Th-232. H-3. Co-60, Sr-
90, and Cs-137. 

U-238, LJ-234, U-235, LJ-236. Pu-238. Pu-
239+ 240, Am-241. Th-232. H-3. Co-60, Sr-
90, and Cs-137. 

U-238. U-234, U-235, U-236, Pu-238. Pu-
239+ 240, Am-241. Th-232, H-3. Co-60, Sr-
90, and Cs-137. 
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Site 
No. 

4689 

4695 

4703 

4714 

4723 

4724 

4731 

4732 

4733 

4743 

4753 

4773 

Table 3.3 (continued) 
Summary of Subarea HSA-6 Sites 

Use(s) 

Interim Storage Facility for 
Contaminated Items ti·om the 
SRF Complex 

SRE Cold Trap Vault 

Water Ttmer 

Research and DC\ elopment 
Shop \\' ork Area associated 
with l1uilding 4163 

Steam/Sodium Cleaning Pad 
associated with the SRE 

-----

Hot Oil Sodium Cleaning 
Facility for the SRI: 

Fuel Oil Storage Tank 

I 

Fuel Oil Storage Tank 

Sodium Cleaning Pad for the 
SRE Complex 

Tetralin Heat Exchanger for 
the SRE 

SRE Primary Fill Tank Vault 

SRE Waste Water Retention 
Pond and Dam 

Current 
Status 

Demolished 

Demolished 

Demolished 

Demolished 

Demo\ is heel 

Demo\ ished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Demolished 

Potential Radiological 
Contaminants of Concern 

U-238. U-234. U-235. LJ-236. Pu-238. Pu-
239' 240, Am-241. Th-232. 11-3. Co-60. Sr-
90, and Cs-137. 

li-238. U-234. U-235. ll-23(1. Pu-238. Pu-
239+240. Am-241. Th-232. ll-3. Co-60. Sr-
90. and Cs-137. 
U-238. ll-234, U-235. U-23(J. Pu-238. Pu-

239 + 240. Am-241. Th-232. H-3. Co-(JO. Sr-
90. and Cs-13 7. 

U-238. U-234. U-23:1. U-2Yl. Pu-238. Pu-
239+240. Am-241. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 
U-238. U-234. U-235. U-236. Pu-238. Pu-

239+ 240, Am-241. Th-232. I !-3. Co-60. Sr-
90. and Cs-137. 
lJ-238. U-234. ll-23:1. U-23(). Pu-238. Pu-

239 t 240. Am-241. Th-232. H-3. Co-60. Sr-
90. and Cs-137. 

U-238. lJ-234. U-235. ll-236. Pu-238. Pu-
239 t 240. Am-241. Th-232, H-3. Co-60. Sr-
90. and Cs-137. 

U-238, U-234. U-235. LJ-236. Pu-238. Pu-
239+ 240, Am-241. Th-232. H-3. Co-60. Sr-
90, and Cs-13 7. 
U-238. U-234, U-235. U-236, Pu-238. Pu-

239+ 240, Am-241. Th-232, Il-3, Co-60. Sr-
90. and Cs-137. 

U-238, U-234, U-235. U-236. l'u-238. Pu-
239+ 240. Am-241. Th-232. H-3. Co-60, Sr-
90. and Cs-137. 
U-238. U-234. U-235. U-236. Pu-238. Pu-

239 t 240, Am-241. Th-232. H-3. Co-60. Sr-
90, and Cs-137. 
U-238. U-234. U-235. LJ-236, Pu-238. Pu-

239+240, Am-241, Th-232. 1!-3. Co-60. Sr-
90. and Cs-137. 

186 
Redacted 

October 2012 

MARSSIM 
Class 

1 

I 

-~ 

2 

1 

1 

---·-

I 

I 

I 

1 

1 

I 

1 



Santa Susana Field Laboratory 
llistorical Site Asses->ment 
Final Technical Memorandum: Area IV, Subarea IISA-6 October 2012 

4.0 REACTOR/CRITICALITYFACILITIES/SIGNIFICANT SITES 
WORKS CITED 

4.1 BUILDING 4003 

Facility Name Building No. Period of Operation Notes 
Engineering Test 40o:l 1957-1973 
Buildinu (ETB) 

Building 4003 Cited Documents 

Atomics International As-Built Drawing, Ccnrral Sewage Svstem Plan & Topography, Drawing 
No. 303-GEN.-C-17, February 26, 1960. 

Atomics Intemational As-Built Drawing, ETR 1/igh Bay Modifications Contaminated Waste !'' 
& 2'"1 Floor, Drawing No. 303-003-P21, October 19, 1964. 

Atomics International As-Built Drawing, Santa Susana Facility Plot Plan, Drawing No. 303-
GEN.-C-37, June 5, 1967. 

Atomics International As-Built Drawing, Separations Chemist1y ETB Hot Cell Installation 
Floor Plan, Drawing No. 303-003-57, July 27, 1959. 

Atomics International Letter from W. F. Heine to R. L. Westby, U.S. Atomic Energy 
Commission, re: Contamination Limitsfor Release ofKEWB and Building 003 fi.JT· Unrestricted 
Use, November 21, 1974. 

Atomics International Use Authorization No. 85, issued January 16, 1975, in effect until January 
16,1976. 

Bell, C.E., Internal Letter, re: Violation ofHealth Phys. Practices, October 8, 1959. 

Brengle, R. G. and Phillips, D. A., SRE Mockup Operations Test Plan, Atomics International 
Report No. N704-TP-990-005, October 9, 1975, p. 6. 

Bresson, J. F., North American Rockwell Corporation Internal Letter, re: Contamination at the 
ETC, S003, September 15, 1969. 

Bresson, J. F., North American Aviation Internal Letter, re: Film Badge Exposure ~ 

Contamination at the ETC, SS003, Bresson to Heine, 9113169, October 15, 1969. 

Correspondence from Remley, M. E., Atomics International, to Levy, J., U.S. Atomic Energy 
Commission, re: Apparent Type B Radiation E\posure, November 5, 1965. 

ETEC website at: .\'i.',\W .• G.t<:c_.enl'J:gy.gov/IJi5tQJ:Yil'v1~JjQI~QperJtiQn;;i$RL.html 

Graves, A. W., Facilities Dismantling Plan for Building (D+D) T003 Hot Cave, Atomics 
International Report No. FDP-704-990-00 I, October 10, 1974, p. 2. 
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Hart, R. S., Distribution of Fission Product Contwnination in the SRE, Atomics International 
Report No. NJ\A-SR-6890, March 1, 1962, pp. 8-27. 

ICF Kaiser Engineers, Current Conditions Report and Drofi RCRA Facilitv lm•estigation TVork 
Plan. Area IV Santa Susana Field Lahoratorv, Ventura Countv, Califhrnia, Part I Current 
Conditions Report Volume I, October 1993, pp. 4-82, 4-87. 

Illegible Author, Atomics International Internal Letter, re: Radiological Safety Incident Report. 
Room 160 ETB Annex, Julv 22, 1900, July 27, 1960. 

Interview No. 11 7 of former worker conducted by the DOE, September 2010. 

Interview No. 270 of former worker conducted by the DOE, September 2010. 

Interview No. 300 offormer worker conducted by the DOE and EPA on July 16, 2010, p. 2. 

Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data 
Record No. 5301, May I 6, 1960, pp. 1-7. 

Lang, J.C., Atomics Intemational Internal Letter, re: l\'otice of Rule lnfi·action, December 31, 
1959. 

Letter from Heine, W. F., Atomics Intemational, to Proctor, J. F., E. I. du Pont de Nemours & 
Company, re Fission Product and Fissile Content of SRE Fuel, July 2, 1975. 

Letter from B. D. Sujata, The Boeing Company, to J. Evans, County of Ventura, re: Information 
Regarding Permit- Septic Tank and Leach Field, October 23, 2001. 

Letter from S. R. Stamp, U.S. Energy Research and Development Administration, to W.F. Heine, 
Atomics International, March 3, 1976. 

Majors, W. K., Proceduresfor Decontamination of'Building T003, Atomics lntemational Repm1 
No. DWP-704-990-00 1, January 20, 1975, pp. 6-16. 

Montgomery Watson Harza, Table 1, List ofHistorical Document Map Features at SRE, August 
1, 2003. 

Pacific Materials Laboratory, Inc., Final Compaction Test Report- Structural Backfill ofFormer 
Buildings 4143 and 4003 Test Cells. Area IV Rocketdyne, Santa Susana Field Lahorat01y, 
Ventura County, CA, January 2, 2001. 

Rocketdyne Environmental Affairs, Engineering Test Building - Building 4003, February I 0, 
2000. 

Rockwell Internal Letter from C. D. Bingham to W. F. Heine, re: Application to Perform 
Radiochemical Operations in Building 003A (ETB Annex), December 10, 1970. 
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Rockwell International Internal Letter from F. E. Begley to Mailing List, Radiation Suney of 
Building T003- Santa Susana, March 15, 1982. 

Rockwell International Internal Letter from .1. F. Lang to B. F. Ureda, Decontmnination of 
Building 003, March 9, 1982. 

Rockwell International Letter from R. W. Hartzler to L. Lanni, DOE, re: Santa Susana 
Lahomtorv. Building 003, June 4 1982. 

Rockwell International Telephone Conversation Record from W. Smith to B. F. Urcda, rc: 
Building 003 Contmnination, July 2, 1982. 

Rutherford, P., Area IV Radiological Chamctcri::.ation Surn:r Final Report, Energy Technology 
Engineering Center Report No. A4CM-ZR-OO II, August 15, 1996, pp. 35, 39-40, 61-62, 65. 

Santa Susana Area IV, Atomics International/Energy Sy~tcms Group Planning Maps, March 
1962-November 1992. 

Sapcre Consulting, Inc. and The Boeing Company, I Iisturicol Site As.,es.,ment of Area IV Santa 
Susana Field Lahoratmy, Ventura County, California, Vo!ul!lc 2 Area n· Site Sumnwrics, May 
2005, p. G-2. 

Sierra Geoscience, Inc., Report on UST Closure, Tank UT-74. 77Je Boeing Company Building 
4003, Rocketdyne Propulsion and Power, Santa Susana Field Lahomtmy, Ventura County, 
California, April6, 2001, pp. 1-5. 

Stelle, A. M., SRE Activity Requirement No. 2 7, D & D of Building 143 Retention Pond and 
Sanitmy Sewer, Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 

Strausberg, S., Gardner, W. J., Guon, J., Lucbben, T. E., and Mills, T. H., Modified Hot Cave 
Facility fhr Reprocessing Experiments, Atomics International Report No. NAA-SR-2687, June 
30, 1958, pp.3, 14. 

U.S. Department of Energy Memorandum from A. J. Whitman to E. Keheley, re: Remedial 
Action Certification on the Sodium Reactor Experiment (SRE) and the Hot Cm•e (Bldg. 003, 
Santa Susana Field Laboratory, November 15, 1983. 
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4.2 BUILDING 4064 

Facility Name Building No. Notes 
Fuel Storage Facility 4064 
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Bradbury, S. M., Rockwell Intemational lntemal Letter, re: Radiological Safety Incident Report, 
Building 064. 9121/R2, September 22, 1982. 

Chapman, J. A., Radiological Survey o{the Source and Special Nuclear Material Storage Vault
Building T64, GEN-ZR-0005, August 19, 1988, pp. 2, 7, 16-21,91-92. 
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Vitkus, T. J., Verification Survey o{ the Old Conservation Yard, Building 064 Side Yard, and 
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California, ORISE 93/J-107, October 1993, pp. 5-11. 

Waite, P., Building 064 D&D Operations Final Report, ETEC Report No. SSWA-AR-0002, 
August 13, 1993, p. 8. 
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South Vault, 6/8/92, June 17, 1992. 
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Facility Name Building No. Period of Operation 

Sod1um Reactor 414] 1957-1964 
Experiment (SRE) 

Building 4143 Cited Documents 
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Notes 

Argonne National Laboratory, Post Remediu.' Action 5'uJTCV Report for the Sodium Reactor 
r~-xJwrill!cnt (SRI~) Facilitv, Santa Susana FicU I~ahomtorics, Rockll·e/1 International, Ventura 
Countr. Cali/(mtia, DOE-EV-0005-46, ANL-OHS/HP-x-+-1 0 I, February 1984, pp. iii-iv, 15. 

Ashky. R. L, Becky, R. J., Fillmore, F. L, Hallett, W. J, H:1yward, Jr., B. R .. and Jarrett, A. A., 
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Ashley, R. L, Beeley, R. J., Fillmore, F. L, !Ld:ctt, W. J., Hayv\ard. Jr., B. R., and Jarrett A. A .. 
SRE Fuel Element Damage, Final /?(port, Atomics In:ernational Report No. NAA-SR-4488 
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ahout /() a.n1. in the Radioactil'C Waste Storage Area West ofthe SRE as per G. Borg. September 
I L I959. 
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Commission, re: Type B Radiation E•posurcs, April 2, 1lJ65. 

Correspondence from Rutherford, P., The Boeing Company, to Crawford, E., Assistant to 
Supervisor Linda Parks, re: Sodium Reactor E-...:perimenl (SRI~ Original Accident Release Data, 
January 21, 2005. 
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Hart, R.S., Distrihution of Fission Product Contamination in the SRE, NAA-SR-6890, Atomics 
International, March I, 1962, pp. 8-27. 
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Site Photograph 
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Site Photograph 
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Figure 2.1.10a 
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Figure 2.1.10b 
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Figure 2.1.11a 
Building 4163, 4183, 

4184,4185,4684 
Site Photograph 



a t< I eta Laooratory 
Assessment 

Y/Santa Stu·ana/EP9038/TMJHSA 6 
(2-I - /2a)Bldg4686AP.cdr -
Project:EP9038 
Revised: 1012712010 TJ 
Source: Boeing Company, 2008 

U.S. EPA Region 9 

Jl"t"•l~_, 

~~·· ~~~.:;) 

......:.'~ -

Redacted 

\· ........ ., 

Final Technical Me urn- HSA-6 

Figure 2.1.12a 
Site 4686 
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Figure 2.1.13a 
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Site Photograph 
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Site Photograph 
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Figure 2.1.14b 
Building 4695 
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Figure 2.1.15a 
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Figure 2.1.16a 
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Figure 2.1.17a 
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Figure 2.1.18a 
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Figure 2.1.19a 
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Figure 2.1.20a 
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Figure 2.1.21a 
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Figure 2.1.22a 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment I Response 

General Comment: EPA received and reviewed the 80 documents mentioned in this comment_ 
Group 6 HSA 1.6 methodology- it is indicated that 760 documents and together with a large number of additional documents. 
photographs were reviewed in the writing of HSA group 6 technical 
memorandum. For Boeing/DOE's full day presentation ofthe SRE with a 
panel of experts, it was stated that those experts were provided 80 documents to 
review in order to make their assessment. There is concern that different 
representations ofthe SRE impacts are being made because different levels of 
information were made available to those experts versus the experts asked to 
assess the historical data for EPA for investigative purposes with site 
remediation as an objective. For this reason. I believe the HGL team should be 
given those same 80 documents provided to the Boeing hired expet1s. 
Otherwise. a continued misunderstanding of events that transpired will occur. 
It would be beneficial for the EPA team to be given the opportunity to review 
those same documents since very different conclusions were offered to the 
public through this event, versus the technical review being done by the 
regulating agency responsible for investigating the radiological contamination 
remaining at the site today. 

General Comment: 
Placement of'Outf'all4 
Please note that the historical constructed drainage fi·01n the SRE complex 
down to the SRE pond below is specifically missed by the current location of 
outfall4 [intended to monitor water quality coming from the SRE complex]. 
This has been discussed repeatedly in site visits and I ask that the request to 
properly place outfall 4 be submitted by EPA to DOE and Boeing who answers 
for responsibility for this area for regional water board issues (related to the 
NPDES permit). 

EPA's role is to characterize the radiological contamination in Area!\·. The 
\:PDES role. about \\hich the commentor n:quests. is not \\ithin EP.A's 
investigation scope. 

Agree- Comment will be mtegrateJ in HSA anJ sot! testmg program as appropriate :\otcd- Cn!1111lt'tH \\111 not he lllti..'E!rcltcJ 1ntn I IS"\ \)t soli testing prtJgr~tm 

FINAL Page I of 22 
Redacted 

10105 2012 



Item 

3 

4 

Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

General comment: 
What was the initial le1·elsjimn(/? 

In 200 I, Boeing conducted soil sampling at the former SRE site in areas 
planned for excavation due to high mercury levels. Boeing found no elevated 
radiation levels in these areas, but found elevated radiation levels in two 
locations in a drainage ditch northeast of the former Building 4143 site. 
Following excavation, confirmation sampling determined that Cs-13 7 levels 
were below Boeing's cleanup levels of9.2 pCi 1g.

1 

This emphasizes my concern about the drainage ditches constructed to focus 
effluent runoff and the fact that outfall 4 misses this drainage and thereby 
potentially misses important monitoring needs to protect the public below. 

Building 4003 Drainage 
Building 4003 drainage pathways page 23 

Please adjust the record to reflect the current owner of the neighboring propert: 
as the American Jewish University aka Brandeis Bardin Institute. Since the 
tarp currently covering part of the SRE complex due to mercury and tritium 
contamination issues, please inform us as to how the tarp will be disposed of 
when removed to complete the investigation? The reason for my concern is 
because we have observed during previous site visits that the stored 
contaminated water held in the baker tanks at SRE. is sometimes released back 
onto the tarp for the purpose of evaporation of contaminated water (as a method 
of disposing of the contaminated water). It would seem that the water 
evaporated and the associated contaminants remain on the tarp which is an 
absorbent felt material. The results of these activities arc potential contaminant 
accumulation of concentration levels making the tarp itself a potential 
mechanism to spread the problem during rain events that subsequently occur. 
John Pace- interview 207 on page 34-4 I. 

Response 

EPA's role is to characterize the radiological contamination in Area I\·. The 
0:PDES role. about which the com mentor requests. is not within EPA ·s 
investigation scope. The comment is noted but no changes \\ill be made: to the 
HSA. 

Agree. A parenthetical note will be added afiet· the term "Brandcis-Bardin 
Institute" as follo,,s: (no\\ kno\\11 as the American .In\ ish L)niwrsityl. 

The disposition of the SRE tarp is not \\ithin the scope ufthis investigation. 
The comment is noted but no changes \\ill be made to the HS1\. 

Agree- Co111111ent will be rntcgratcd 111 liSA and sorl tcstrng progra111 as approprrate 'Jottd- C\ml!llcnt \\ 1IIJwt h"-' lnk~ratl'J tntn I IS\ lll '-'tli\ tc~t1112 pwgr:.1111 

FINAl p of 22 2012 
Rec ... _,ed 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

The comment helolV refers to SRE Incidentsj(Jr Incidents related to Building Comment noted. 
4003 (A0438) and Building 4143 (A0274. A0393, A0394, and A.0510). 

These incidents showing release of mixed fission products indicate many 
exposures to employees. 

The comment be!olV refers to SRE Incidents for Incidents related to Building The information presented in the Building-1143 Incident Summary Table 11as 
4I43 (A0460, A0305, and A0373). taken directly from the incident database provided b) Boeing. The note 

"incident report missing·· indicates that. according to Boeing. the actual 
Since this report is missing. what is the source of the information provided 0 incident report listed in the database index is not available. Of the .:+2 incident 
How many of these "reports" were missing within the review? reports for Building 4143. two were missing: ~os. A0460 and A03n. 

Pg. 61- Bu//etcd incident under heading "Incidents aficr the .!u!v 12. 1959 The description of the June 13. 1962. incident regarding an operator being 
Major Incident"_ engulfed in fin; during the transfer of core heaters was taken directly from the 

Boeing incident database index description. From EPA ·s review. no fatalities 
This seems like a very serious incident. Was this a fatality 0 How many fatality were found to have occurred at the SRE during or after its operation. 
accidents occurred at the site according to the review? Isn't there more 
information about this incident? 

The comment hc/mv refers to SRE Incidcntsj(Jr Incidents related to Building Incident Report ~o. :\0030 does not indicate that the asphalt 11as replaced or 
4143 ... removed: merely that it 11as decontaminated to a maximum 0.7 mrad h using a 
A0030~ Did asphalt have to be replaced.'removed'l floor scrubber and vacuum. 

A0493- I believe this was the pit below that John Pace described during the Incident 7\o. A0493: Comment noted. 
removal of the fuel rods following the July 1959 incident. 

A0371-The number of incidents involving employee contamination through Incident Report No. A037l: Comment noted. 
inhalation of particulates potentially indicates a wider release to the 
surrounding environment. 

The comment be/on· rcj(Ts to SRE !ncidcntsj!Jr Incidents related to Building Comment ~oted. Boeing has not provided an explanation for the missing log 
4I43 ... books. 
A0321 and A0059- The incident described by John Pace as contaminating the 
office. mezzanine and viewing area indicates the potential loss of records kept. 
Has this been confirmed as a reason why so many log books are missing') 

Agree- Comment will be integrated 111 llSA and sod testmg program as appropnate :'\Jotcd- Comrncnt \\ !llnot he mtegrateJ 1nto liS.'\ or sud test1ng progr~llll 

FINAL Page 3 of 22 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 53, third paragraph Comment noted. 

This issue of lacking transparency to report to the public seems consistent 
throughout the years of operation which included many incidents and many 
tires which were not disclosed to the surrounding and potentially affected 
public. In particular. the neighboring propet1ies. 

Pg. 48, third paragraph Comment noted. 

Very high readings seemed common place and depicts a lack of understanding 
of the hazard to workers. 

Safety incidents where workers refused to wear proper respiratory gear retlects 
a lack of safety training. 

Table 2.1, Damaged Fuel Elements-- Comment noted. Com mentor presented Tab \e 2. I from T\ I. 

Damaged Fuel Elements. 

Agree- Comment mil be mtegrated 111 \IS;\ and soil testing program as appropnate \'oh.'d- C'11T11nh.:nt \\i\\ not he ttltl'~tcJteJ llltl' liS.\ 111 sull tc...;ttng prugr~llll 

FIN A , -+ of 22 
Rt- .. ~tecl 

' 2012 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

P. 55-
• Reactil'ity changes in power run 14 11·cre also attrihutah!C' to thf' presence of 

tetra/in decomposition products in the reactor. The reacti1·ity loss of 1.2 
percent during the first four days ofnm 14 ,,·as cwt.I"Cd by sodium entering the 
R-IO and R-42 moderator cans likely caused hr abnormal temperature 
conditions in the core. The reacti1•ity increase o{0.3 percent, which produced 
an excursion to abow 70 percent fit! I po~t·er, 11·as likely the result o{sodiwn 
expulsionfrom several fitel channels in quick succession. The general 
conclusion o('rhe 1961 SR£ Fuel £Iemen! Damage report is that "no 
important change in [the SR£ '.1} phrsica/ condition [has occurrf'rlj as a rnu!t 
ofthefitel element damage to the first core. 

Following remol'({/ ofthefitel element.\, inspection of the core hegan. The 
radiation !et·el at the ho!!om ofthe loading (ace 1·hield 1\'11.1' nwasured at 43 
radlh. Thefuel slugs and cladding{i-agments remaining in the core 11 ere 
picked up by articulated grapples, canned, and then stored \\'ith other 
damaged(itel. Remot•a/ o(damaged moderator cans sholt'ed that sodium fwd 
leaked into cans R-IO and R-42. Later sodium leak checksfound cans R-32. 
R-44, and R-45 also contained leaks. A total of I 6 cans 11·ere replaced As a 
result o{the{ztel c/addingfailures during fJO\I'Cr run I 4. an estimated 5,000 to 
I 0, 000 Ci offission products trere released to the prinwn· coolant \TS/<'111 

AI 's initio/fission product anal.nis o('rhe SR£ prinwrr 1odium i.' 1hmm in 
Table 2.2 below 

Is this the conclusion shared by EPA? 

Pg. 56, Table 2.2 

Does this not indicate release from core') 

Pg. 57, Incidents after the Julv 12, 1959 Major Incident. comment related to 
incident for date September 10, 1959-

This incident conflicts with information that they went back to vvork two weeks 
later. 

Response 

EPA has not made an independent estimate of releases of fission products to 
the primary coolant system. This is outside the scope of work for this project. 

EPA believes that the activity values presented in Table 2.2 indicate releases 
from the reactor core. 

EPA assumes that this comment refers to John Pace's statement that Building 
414:> was "off limits" for 2 Vlccks. EPA has been unable to independent!) 
confirm this statement. 

Agree- Comment will be mtegrateJ in HSi\ and soil testtng program as appropnate :\otcd- Cornment \\·Ill not be 1ntc~ratcJ mto HS.\ nr Sdll tcst1ng )'lrngram 

FINAL Page 5 of 22 
Redacted 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment ,.,_> Response 

Pg. 57, Incidents afier the Julv 12. 1959 Alajor Incident. colll/llent related to EPA has f(lllnd no additional information about this. 
incident for date No1·cmber 21. 1959 

How long were the areas tagged after the July major incident') 

Pg. 57, Incidents after the JuZv 12, 1959 Major Incident. comment related to Comment noted. 
incidentsfordates December 7, 1959. December 18, 1959. April11. 1960. and 
May 15, 1960 

More red-tagged areas following Major incident of July 1959. 

Pg. 57. Incidents ajicr the Julv 12. /959 Major lncidclll. co/1/lllellt related to Table 2.1. a summar: of e\ents prepared on \:ovember 15. 1959. indicates that 
incidents for dates May 25, 1960. June 2, 1960, and June 9. 1960- fuel rod removal commenced on about July 26. 1959 and continued until 

:\ovcmber 1959. 
How long did the fuel rod removal process take? 

Incident of raising shield on tram-loader- EPA has not found documents or other interviewees to independently confirm 
this incident. An explanatot·y lootnotc will be adc.kd to document :VIr. Pacc·s 

As described by John Pace, this incident does not appear to be included. It recollection. 
resulted in contamination ofthe high-bay area. where the area was tagged and 
restricted tor several weeks before being able to return to work. 

Pg. 57, Incidents afier the .lulv 12. /959 Major Incident, comment related to Comment noted. 
incident for date December 15. /960 

Sandblasting hotspots was done without respirator according to worker 
interviews conducted by cleanuprockeydyne.org 

Pg. 59, comment related to incident/in· date No\'Clllher 4. 196/ Comment noted. 

Additional incidents indicating lacking training about hazards related to work 

Pg. 61, Incidents relating to Julv 30. /962 and October 20. /962 Comment noted. 

The number of incidents involving over exposure to employees is truly 
disturbing and also indicates the ease of which releases did occur. 

--- ····--------------- -

I 

I 

Agree- Comment will be mtcgrated in liSA and 5<111 testing prngratn as appropnate ~otrd- Clltllmctlt \\Ill nnt he ttlkStdtcJ tnto liS.·\ or Stlll tl':->lttl~ prugr~1111 

FIN A. p, "Jf 22 '· 2012 
R<:~ _,eel 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 20 II 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 61, Incident relating to March 19, 1964 This is possibly the location of the Cs-1 ~7 anomaly. 

Could this be where the Cesium anomaly was found') 

Pg. 79, Incident relating to Januarr 29, 1962 Comment noted. 

Red tagged areas indicate substantial release to the environment 

Pg. 62- The exact location is not completely known. however. judging from the 
description of vessel names and line locations and comparing that to facilit: 

Is the precise location ofthis incident known at this time? (location of pipes drawings, it has been possible to define the general location of the incident 
and lines from as-built drawings and employee interviews0 ) It is greatly which gamma scan results and soil sampling'' ill help contirm. 
appreciated that EPA pressed on for the information contained in the l 04e 
letters of requests for information such as diagrams and photographs. 

Pg. 63 Comment noted. 

This indicates purposeful movement of contaminants from Area IV to Area II 

Pg. 75- Comment noted. 

Drainage pathways confirm contaminant migration to Area II by design 

Pg. 63, incident relating to June 15, 1964 A nasal smear is a common radiation protection technique used to e\·aluate 
\\orker exposure to airborne radiological contamination or to evaluate the 

According to John Pace, the service pit was often found to be extremely eflectiveness of respirator protection. However. there is insutticient 
contaminated. What was the hazard /health risk presented to employees that information to determine whether a health hazard actually occurred based on 
exhibited nose smear results such as this one? this particular incident. Commenter should direct question to the appropriate 

public health agency. 

Pg. 63, incident relating to June 17. 1964 The hazard being enluatcd is exposure to airborne radiological contamination. 
!!em C\ cr. there is insurticient information to determine whether a health haLard 

What was the hazard/health risk presented to employees that exhibited nose actually ocvuJTL'd based on this particular incident. 
smear results such as this one0 

-- -----

Agree- Comment wrll be mtegrated in HSi\ and soil tcstrng program as appropnate "'oted- Ctl111rllent mil not be Integrated 1nto HS.'\ or soil testmg prugram 

FINAL Page 7 of 22 
Redacted 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 64. incident relating to June 21, 1964 Comment noted. 

Service Pit and lacking hazard training concerns. 
-~ 

Pg. 64, incident relating to September 18, 1964 Comment noted. 

This is indicative of the dangerous nature ofthis work and the fact that full 
appreciation of the hazards they could encounter. were not fully understood or 
considered. 

Pg. 68, incident refuting to August /0, 1977 The "ater storage pit \\as located ncar the reactor core. but documents do not 
indicate its precise location. The incident report indicates that soil sampled 

1977 incidents at SRE continued0 Where was this\\ ater storage pit located') outside the cast \\~111 ofthe SRL \\as round tll be cllntaminated up w L:;oo 
What were the subsequent soil sampling results'' pCi g. 

Pg. 68- Comment noted. 

This incident in 1977 reflects my concern that the location of currently existing 
monitoring wells may not tell the full story. It is appreciated that EPA has 
added to the monitoring program wells to get a more complete picture. 

Pg. 69, relating to text "In curly 1967, the AEC appro1·ed a plan/(JI· the The decon & decommissioning of the SRE \\as conducted in phases between 
deactivation ofthe SRE ... "_ 196 7 and 1999. In 196 7 and 1968. AI remO\ ed the reactor core elements and 

drained the coolants for a stored-in-place configuration. Decommissioning 
How many years did SRE decommissioning and demolition take? began in 1974 and was completed in 1979 with the objective of removing all 

significant radioactivity and releasing the facility for unrestricted use. In the 
1970s. Rockwell removed all vessels and underground structures. but retained 
the SRE building superstructure to provide containment for airborne 
contamination. In 1999. Boeing demolished the building. 

I 

Agree- Comment will be intcgrat~d m HSA and sot I t~sttng program as apprnpnate ~otrd- CtHnmcnt \\ 1ll nnt hL' llltL'grllteJ mtu Jl S.\ ot 'itlll tL'St 111~ ~~rugr~un 

FINAl p of 22 ~ 2012 
Rec. __ ,ed 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 70, relating to text "In October 1969, ... "_ An estimate of leakage which may have occurred over forty years ago \\ould be 
highly uncertain and is beyond the scope of the soil radiological study. 

It is known that groundwater seeped in and out of the cells at several of the Radiological contamination that enters groundwater and potentially 
reactor facilities including SRE and S\JAP and was the reason Building 56 was contaminates soil adjacent to the outside deep building walls at these locations 
not built. What is the estimate for leakage of this contamination INTO the could be investigated during the placement of deep boreholes. During this 
groundwater, and how is it being investigated (as far as location of sampling'7j eff011. it \vould be possible to collect soil samples fi·om the depth interval 

coinciding with the "smeared" zone of contamination that may be caused by 
the seasonal fluctuation of the groundwater table. The soi I sample depth 
interval of collection may also coincide with elevated down-hole gamma 
measurements. The objective of the radiological study is to identify the 
presence of radioactivity in soil above harmful levels and to the extent 
reasonable determine its extent. 

Pg. 7/, relating to text "In December 1976 . ... "and "in June 1977 . ..... EPA assumes the SRE primary sodium was shipped to Hanford for storage as 
indicated in Rockwell's June 7. I 977. letter to ERDA. 

What was the final disposition of the 55.000 pounds of SRE primary sodium 
(in I 58 drums )'7 

Pg. 71, relating to text "In February 1979 . ..... This appears to be consistent with the location of tritium found at the SRE. 

Is this consistent with the location of tritium found at SRE<J 

Pg. 71, relating to text "Between No1·ember 1979 and September 1982 . . Sampling results are presented in Argonne :\ational Laborator). Posl Rc/Jicdia/ 
Aclion SurnT Report/or rhe SodiuiJI Reactor Experiment (SRE) Facililr. Santa 

Where can the actual sampling results and excavation remedial reports for this Susana Field Lahora1oric.1. RockHcll lnlemalional. l'cnlum Countr. 
be found? Ca!i/i!l'nia, DOE-E\ -0005--+6. A:\L-OIIS liP-S..:f-1 0 I. Februar) I 984. pp. 17-

65. A rough outline of the excavation area is presented in Figure 19 of this 
report although no dimensions are prO\ ided. 

Agree- Comment will be mtegratcd rn liSA and sorl tcstrng program as apprc1pnatc ~otrd- Cunnnent \\II\ IWt lK' !nte~ruteJ 1ntu I !S.\ or ::.ntl te::-.tlllg prngr~un 

FINAL Page 9 of 22 
Redacted 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Final comment-

Of primary concern is the exclusion of areas due to existing buildings and 
slabs. l reiterate my request to move forward with building removal so that 
these areas can be included in the investigation while funding exists to do so. In 
particular, the decision to not remove buildings is not articulated in the Conti 
decision and there can be interpreted to mean that demolitions necessary to 
complete a comprehensive EIS should be undertaken so that these areas can 
properly be investigated as that is the crux of the Judge's decision (2007) 

Sampling plan for Subarea 6. 
I am curious why the previous findings of cesium that were provided by 
Boeing are not included in map !':'They are the result of previous radiological 
Investigations and have several high findings ranging from several hundred to 
several thousand pCi/g and resulted in several interim measure cleanups from 
I 963 to I 997. Please advise. 

Response 

Comment noted. 

Response from Craig Cooper of EP:-\ regarding radiological contamination in 
Building 4064 area: 

This email (is} in response to l'Otll· email to me of.lulr 1 (attacl!cd hchJ\\') 
concerning pnTiousfindings o/past cesium contmnination tlwr \i'Crc pm1·idcd 
hv Boeing that mar not han' hecnfullr addressed in EPA's Soil Sample Plan 
AddendumjiJr Suharca 6. 

Based 011 suhsequcnt cmai/.1· 11·ilit rou. ofparticular interC\'1 is Building 64. rite 
Fuel Element Stomge Faci!itL .1s dcscrihcd in EP.·1 ·.1· liSA Tech Jlemo fi!r 
Suharea 6. tlle/encul-in 1idc-rard (con'l's 4500 Sif(l! located to rite mst o/tl!c 
Building 64 e\'cllllion/ence 11 as used for storing rccm·e,·ahlc uronitllll scrop 
and miscellaneous rwlioacti1·c \\'i!Sics. On occasion. tJ'illlSfJOrWiion casks rlwr 
contained used nuclear /ucl \t·crc ulso stored in rlti.1 area hut inside the 
huilding cYclusionji·ncc. EI'A 's f!.)>J Suharca 6 Tech ,\fenw suntnwri::cs tile 
infimnationji'OIII 1111 incident report dated .\'o,·emhcr 1963 t!tar descrihcs rite 

.finding in Fchmarv 1963 ahout 1111 area of'ahout 700 sq.feet in an area cast of 
the SS Vault exclusionfcnce that 1\'i/S contaminated \\'ith mixedfission pmducts 
and a maximum radiation field lltca.wrcment of'700 mrad/!t \\'as recorded as 
\\'ell. The acti1·it1' in a single soil sample collected in Fehmarl' 1963 H'as 
ntcasurcd to he 8,340 pCf<~ gmss hcta-gwn11w. A.ftcr EPA's J'c-rn·ic\1· of 
huilding drmt·i11gs. it 11·as learned that the term "SS l'ault" nfc'rs to the main 
Buildi11g 64 stmcture itscl(sincc its construction displms \'(/1/lt-likc/mlures j(Jr 
sajcguanling ojspccialsource material hence. the term "SS" \\'as also used 
This Xm·e!nhcr1963 incident report descrihcs the renwml o/]365 gallon\ of 

Agree- Comment will be mtcgratcd 1n HSi\ and S<lil testtng program as appropnatc Noted- Cnmrntnt '' 111 not be tllt('gratcd mto HS:\ or Sl)ll tc-:->t1n:..:. prugram 

FINAl p, 'of 22 . 2012 
Rec. __ ,ed 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

contaminated soil in h\'0 separate cn•nts that J\'CU' scllt to the RA1HF Post 
exca1·ation SIIJTers recorded the mdiationjicld as 0.5 ntrad/h. The injinmation 
in this incident report docs not precis ell' locate the area o/contamination nor 
does it idcnttfr the source or date oft he release other than to sen· thor it likeh' 
11·as due lo 11 leak ojcontwninared H'aler contained inside a shipping cask rlwr 
J\'as staged in rhis area inmid-196:! pending shipmentlo an of/~1i1c fuca/ion. 
As rou han' co;Tecrlr pointed our. rhcre ha1·e hecn no /e~.1 tlwn siY mdinlngical 
SIIITC\'S of this area and rhat on the oppusirc side o/G Srrect and wt equal 
numhcr of soil remomls he/JI'Ccn the period 1988 1999. A stiiTCl' in 1988 
identified an area ofclcmtcd radioactil·itv where Cs-137H·as measured at a 
maximwn of 2. 700 pCVz in an area cast oft he cxclusionji·ncc hutji1rtlter cost 
than the 1963jinding. 

In response to rour Julr 1 email, EPA rc-cmluated our current soil sampling 
plan j(Jr Suharea 6 to determine if the sample locations adcquatelr address this 
past spill area at Building 64. We determined rharthcjimr c.Yisring .1amplc 
locations and one sediment drainage sample in EPA's soil sampling plan/or 
Suharea 6 plus rite addition of/Jt'O ;nore additional soil sample locarions 
(samples 321 and 3:!:!) domtgrudicnt and on both sides ofthc druinage ditch 
li'OU!d adequatclr characteri::c om· rnidual conlamination !cji hchind. All 
se1·cn of these soil samples locations arc .l·ur(c!ce:l'llhsurj(!cc samplc1· and 
thcrcfiJrc \\'C /lOll' filln' 14 soil .1amp!n· Jl'ithin and inuncdiarcl\· dmmgradient 
ofthc areas o/knrJ\1'11 highnr historical rud conccnrrarions. At/ached to rhis 
cnwil is a mapfi·ont F,-P.i ·.1· Soil SwnjJ!e Plan for Suharca 611'ith the !lm 

additional soil sample locations hand-HFi/lcn onto that map. In addition, ll'(' 

propose mm·ing sallljJ!e location :!43 to the southeast to help \'crifr H11Cthcr 
radiological conraminarion has migrurcd in the domtgrwlienr dircclion and 
tmmrds t!tc.\'cll· Con1·e;Talion Yard 

Round 1 soil sampling in Subarea 6 has rccentlr hcgwt and Jl'ill continue/or 
the next senn;/ H·ceks. Also. ((Jr p111poscs o(complctcness. EPA ·.I) in!;/ HSA 
documcnl \\'ill include additional inf(mnation dcscrihcd in this email and 
con rain all a1·uilahlc uj(Tcncr'' ahourthc suhjeu pas! .1pill ar Building 64 thar 
m1.1 nor /ullr dcscrihnl in EP.-1 ·.\ liSA li'ch .\!cnw on Suharca 6. 

Agree- Comment will be integrated in HSJ\ and soil tcstmg program as appr,lpriatc ~otcd- c~\lll!llent \\'!ll not he lntt.·~rattJ Ill tO 1-IS.\ or \Oil te~tln~ pro~r~llll 

FINAL Page II of 22 
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Response to Comments on Draft HSA-6 Technical i\lemoranda Issued on June 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment 

In regards to Section 2.1.1. Building 4003, Engineering Test Building ( ETB ). 
in a recent radiological survey performed by the Environmental Protection 
Agency (EPA) elevated isotopes were discovered along the length of a pipeline 
that went from the ETB to the KEWB (Kinetics Experiment Water Boiler) 
Reactor. Based on government maps, the location of the KE\VB is the actual 
sta11ing point of the Los Angeles River (LAR). These headwaters exit the SSFL 
via Bell Creek, in addition. this repo11ing areas pipeline of effluent from the 
Sodium Reactor Experiment (SRE) was delivered to the Silvernale pond 
outside of AREA IV into another p011ion of the LAR watershed. 

The majority of HSA 6 of the Santa Susana Field Laboratory ( SSFL) 1\rea l V 
surface drainage of the SSFL drains into the Simi Valley side onto the property 
of the American Jewish University's Brandeis-Bardin Campus. With the 
amount of documented accidents in this rep011ing area. it is important that a 
proper characterization and subsequent cleanup is performed. 

Section 2.1.1. Building 4003 Area, Engineering Test Building (ETB ). there are 
labeled facilities as "Unknown", just East of the asphalt areas of Building -+003. 
to ensure a proper characterization the footprint of these buildings and their 
surroundings, extra sampling collected at various depths is needed. Due to the 
fact that there were Radioactive Waste Sinks. the area of the 2700- gallon 
septic tank and it's connected 600 linear foot leach field need to be located and 
sampled. \Vhen reading HSA 6, -vvords like. "Grossly Contaminated with mixed 
fission products'' within the surfaces of the Hot Cave raises some concerns and 
these areas should be investigated in more detail. 

Section 2.1.1, Building 4003 Area. Below is a photo of the decommissioning 
activities and the stockpiled areas of debris. including the debris in the SRE 
area should be noted. 

Response 

Soil samples han: been collected along the pipeline that runs bet\\een the ETH 
and the KE\\"8 as part of the Subarea 6 and Subarea 5;\ investigations. Soil 
samples have also been collected along the former transfer pipeline that carried 
V\ater ti·om the SRE pond to the Silvcrnale pond as part of the Subarea 6 
investigation. Surface water and sediment samples ha\e been collected ti·om 
the drainages in Area IV and the 0-:BZ as part of the over-all Area 1\. 
Radiological Study. Additional surface water and sediment samples are 
scheduled to be collected Ji·01n drainages and retention ponds within Areas ll 
and Ill. this fall. 

The majorit:;. of Subarea 6 drains south into the Silvernale pond. The majorit:;. 
of the area around the SR.E drains north towards Simi Valley Brandeis. 

Sediment and drainage samples hm·e been collected from this drainage as part 
of the Radiological Soil Investigation of:\rea 1\" and :\BZ. Also. soil samples 
will be collected during Round I sampling fi"om the SRE pond bottom and 
down gradient. 

Over a dozen sample locations were identified in the FSP Addendum with the 
sole objective of investigating potential contamination 1·esulting from leaks 
ti·om this septic tank and associated lines. 

These photos \\ere used to help identit) locations for soil sample placement 
that at·c described in the FSP A.ddendum for Subarea 6. 

Agree- Comment will be mtegrated 111 liSA and soiltest1ng program as appropnate ~otcd- Comment\\ lilnot he Jntegr<-lt('J mtu I IS\ or ~uli tl';-;tJtl':2 ~,r-~_)gram 

FINAl 12 of 22 . 2012 
Rec. ___ ,ed 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Section 2.1.1. Building 4003. page 20 of HSA 6 it states "Sewer lines exterior 
to building 4003, which remained in place [after a !\by 1983 unrestricted use 
determination released the facility] were considered to be potentially 
contaminated'' Why was it released as Unrestricted Use? This area needs more 
attention to help protect the Health & Safety of the surrounding communities. 
Looking at page 21 of HSA 6 "July 2000. Boeing excavated. removed and 
surveyed for radiological contamination the drainage lines. septic tank and each 
field". what was the extent of the removal? Does any portion remain to this 
day? These questions need to be taken into consideration. In regards to Incident 
Report A0202 (Incoming shipment of Radioactive parts\\ ithout labels or 
authorization November 9 of 1989- Building 3 in the Rocketdyne "Plummer" 
facility located at 21415 Plummer). this facility is an example of offsite 
contamination due to practices related to the Santa Susana Field Laboratory and 
should be part of this investigation along with the ESG at Vetiical Test Stand II 
in the SSFL AREA l "Bowl". 

Section 2.5.2. Site 4583- Old Area [Below Photo] or Energy Systems Group 
(ESG) Salvage Yard. This photo can be used to locate pokntial contamination 
due to the storage of debris and drums that could have impacted the soil and or 
groundwater. Please use this photo during the Sampling and Analysis plan for 
potential sampling locations as the recent findings- 27 Pico curries per gram in 
soil of Cesium-137 is a potential health threat below. 

Section 2.1.2. Site 4041- Sodium Reactor Experiment- Component Storage 
Facility have recent discoveries of potential (Gamma Radiation Anomaly) 
GRAY's as they were pointed out 3 years earlier by Atomics International's 
Reactor Trainee. John Pace to EPA's Gregg Dempse) as a location where 
during the decontamination of the SRE. "Hot" office :.1.nd ckaning equipment 
were placed in this area. Another issue that was raised by ivlr. Pace was 
described as the lneti Gas System on the North side of the SRE was actually 
radioactive and this location should be looked into. 

Response 

Argonne National Laboratory recommended that Building 4003 be released for 
unrestricted use in May 1983 except for the sewer lines. The DOE San 
Francisco Operations Office released Building 4003 for unrestricted usc on 
July 23. 1985. 

0\er ten sample locations are identified in the FSP Addendum for Subarea 6 to 
investigate the locations of these lines. septic tank. and associated leach field. 

EP.-\ v\ill rcmo\e Incident Report :\o . .-\0202 fi-om the Final HSA Report as the 
incident relates to an offsite facility. which is outside the scope ohYork for this 
project. 

This photo and others were used to help identif~ sample locations in this area 
and over the cntin: Old Conser\ation Yard. 

The north side of the SRE includes Cl\ cr 15 sample locations to characterize 
these areas. 

Agree- Comment mil be integrated tn HSi\ and sot I testing program as appr<lprtatc :\lot('d- C\lrlmH.::nt \\Ill not hL' llltl'gratcJ Jtltll I [S/\ or snll tcstrng p1ogrd!l1 

FINAL Page 13 of 22 
Redacted 
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48 

49 

50 

51 

52 

,., 

Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

The Boeing Co. comments provided by Phil Rutherford states that within the Based on the A.OC. EPA's current scope is to characterize the radiological 
Administrative Order on Consent (AOC) signed by the DOE. that i\1ARSSI\-1 nature and extent at the Site. Consistent \\ith \-1\RSSI\1 guidance. EI)\ has 
DCGL's are no longer valid should be explained to the stakeholders at the next made initial classifications and these are presented in each l-ISA Tech \-lemo. 
meeting. In accordance with the AOC AlP agreement. EPA would expect the post-

cleanup confirmatory approach to be consistent. DCGLs will be remo\ed ti-om 
the l-ISA Tech \-Iemos and will be replaced \\ith the BT\' and \lDC values. 

In closing. this draft should not have conclusions of "None Specifically The term "None Specifically Identified" has not been used in this TM nor will 
Identified'' in the areas of Potential Radiological Contaminants of Concern. it be used in the Final HSA Report. 

Pageiv EPA will make these changes in the Final! !SA Report. 

Change "demolition" to "decommission" 
Change ''MW/d" to ''MWd" 
Change "i\legawatts per day" to "Megawatt days" 

Page 3 and Page 11 Agreed per comment 48. 

The whole concept of classifying areas into Class I, 2 or 3 based on a 
MARSSIM DCGLw is no longer valid, since the AOC defines the DCGLw as 
zero. Thus. Class 2 (< DCGLw or< 0) and Class 3 (small fraction ofDCGL'v\ 
or small fraction of zero) are meaningless concepts. 

EPA has correctly redefined its classification policy based on a high (Class I). 
medium (Class 2) or low (Class 3) potential for contamination based on its 
various lines of inquiry listed on page II. However. EPA should stop referring 
to the MARSS!M definition of the classes based on numerical DCGLws. 

Page 7· EP.-\ will make this change in the Final HSA Report. 

Change January II, 20 I 0 to January I I. 20 II 

I 

Agree- Comment \\'Ill be intcgratcJ 111 liSA anJ sot! tcst111g program as appropnatc :\'otcd- Cumment \\ill rwt !"'L' llltcgrateJ 1ntn liS:\ ('r :-.l)ll k:-\1111!:..: 1~rngram 

FINAl Pa of22 ' 2012 
Rcl. ___ ,ed 
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53 

54 

55 

56 

Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Page 188 

Include the following in the list of radiological investigations. 
Refer to the DHS release of the Old Conservation Yard in 1995 

http:/ /www.etec.energy.gov/library/D&D page/ocy-dhsrel. 
Refer to the MARSSIM survey of 4583 by Cabrera Services in 2006. 

http:/ /www.etec.energy.gov/library/D&D _page/07-
1002.00 _ Boei ng_SSFL_Area_IV _FSS R _FINAL. pdf 
Refer to the MARSSIM survey of 4583 by ORISE in 2008 

http://www .etec.energy .gov /I ibra ry /D&D .... Page/0453-SR-01-
0_Final.pdf 

Page 214-

Change the author of Tritium Production and Release to Groundwater at SSFL. 
from P. D. Rutherford toR. J. Tuttle. Rutherford was an approver not the 
author. Also please make changes elsewhere where the report is cited. 

Pg. 44, Incident Summarv Report, Building 4143, Rcj(·rencing Incident AOJ I 5. 
614/1959-

On the Wash Cell Explosion. I have knowledge of it happening. It did not 
happen on my shift. Talking with those who were there first hand said it was 
very scary. At a latter date we had to wash fuel rods and we were very worried 
it may do the same. We were washing off sodium and tetralin. 

Pg. 46 

This was me and my supervisor. I had not been working very long at AI. I 
started in Jan 1959 on probation for two months. March is my official date. 

Response 

EPA \v ill include the three listed radiological investigations in the Final HSA 
Report. 

EPA will make these changes in the Final HSA Report. 

Comment noted. 

Comment noted 

Agree- Comment will be integrated in I! SA and sod tcstmg program as appropnatc :\otl'd- C~Hllll1ent \\·JII not h~ llltt.:'t:rateJ IIllO !IS.\ t'l soil te-Sting flltl~ran1 

FINAL Page 15 of'22 
Redacted 

10052012 
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58 

59 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Pg. 50-

I was working on these days form Jul 12th- Jul 26th 1959. 

Commentor also stated "Note: I was there on July 14th when the high bay 
increased to 14.000 cpm 

Pg. 51-

We had many scrams between the 15th through 26 of July 

Pg. 53-

Note: this is when we broke off the first fuel rod. and it got jammed in the fuel 
transporter. The lead safety shield was accidently lifted up and contaminated 
the whole building. You can see it states that a considerable amount of 
radiation exposure in the building. This is when building was ofllimits for two 
weeks, and the of1ice furniture went out in junk pile. 

The modified moderator handling cask was then put to work to remove the last 
remaining fuel rod. I do not know where the information came from that there 
were 19 fuel elements remaining. All fuel rods and broken fuel rod ends were 
out by first week of Sep. The last of August into September. we worked on 
removing the two broken fuel rod ends with a Cherry Picker by hand. Both fuel 
transporters were not useable with fuel rods still stuck in them. 

There was no equipment to remove the broken fuel rod ends in the reactor 
core .... we had to make our own. While we were working without proper 
equipment; the company decided to build equipment to pull all the small pieces 
of fuel rods out of the reactor core. That is what you see in the SRE Recover 
Film. In the meantime, we risked our lives with homemade equipment to 
remove the fuel rod ends in the reactor core. They did not write records on 
what we had to do ... it should have never been done. We did the impossible. so 
they could use the large equipment they brought in to remove the small pieces 
of fuel rod in the bottom of the reactor. 

Comment noted. 

Comment noted. 

Comment noted. 

Response 

Agree- Comment mil he tntegrated tn I lSi\ and sot! testtng program as approprtate :\'otcd- ( 'nmmcllt \\ lll II<Jt he lllkt;rdtcJ lllttl ! 1~.\ or --;,)11 ll':--.1 111~ prt)gram 

FIN A p, ,ofn )~ 2012 
R~:., ... -:ted 
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'!!'!!%'. 

Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 53- Comment noted. 

By this date the large equipment was brought in to remove the small pieces of 
fuel rod. Top of the reactor was being rotated so the large equipment could be 
set upon it. All the small pieces of fuel rod had been gathered up in the bottom 
of the reactor. 

Pg. 53, referencing damagcdfire/ element R- 10 Comment noted. Table 2.1 presents At's summary of events as of:\ovcmber 
15. 1959. An explanatory footnote 1vill be added to document the commenter's 

We found only damaged fuel rods. not broken in two. recollection. 

Pg. 54. referencing damaged/ire/ e/emc/11 R-55 Comment noted. Table 2.1 presents At's sum mar) of events as of:\ovember 
15. 1959. An explanatory footnote \I ill be added to document the commenter·s 

We found only damaged fuel rods, not broken in two. recollection. 

Pg. 54, referencing damaged fire/ e/cmcllt R-68 Comment noted. Table 2.1 presents \l's summar) of events as of:\memher 
15. 1959. An explanator) footnote vi ill he added to document the commenter· s 

We found only damaged fuel rods. not broken in two. recollection. 

Pg. 54, referencing damaged/ire/ clement R-1] Comment noted. Table 2.1 presents .\l's summary of e1ents as of~m·ember 
15. 1959. An explanatory footnote will be added to document the commenter's 

Note: broke off when pulling out ofthe reactor core and contaminated the recollection. 
whole building. The lead safety shield I\ as lifted up by the operator by 
accident and contaminated the whole SRE building. 

It was not transferred to the storage cell. because we could not remove it from 
the fuel transfer cask. 

Pg. 54, rej('I'Cncing damagcdfirc/ clement R-21 Comment noted. Table 2. I presents At's summary of events as ofl\:ovember 
15. 1959. An explanatory footnote 11ill be added to document the commenter·s 

This is not correct: it was never placed in the hot cell. recollection. 

Not Correct: it was still in the fuel transporter until I left in :\owmber of 1959. ' 

I do not know how they ever got the stuck fuel rod out of the transporter: we 
were not able to. 

L .... ------

I 

Agree- Comment will be integrated 111 1-!Si\ and soli testing program as appropnal<: !\'otcd- (\l1n1l1Ctlt \\·Jil !Hlt be lllll~~rdtt:J 1!1\\.) IrS.\()! ~\.)11 tc.-.;tms l'liOST~Illl 

FINAL Page 17 ol' 22 
Redacted 

10 ()~ 20\2 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Pg. 54, referencing damagedji1el element R-2 3 - Comment noted. Table 2.1 presents Al's summary of events as of\!ovember 
15. 1959. An explanatory footnote will be added to document the commenter's ' 

This is not correct; all fuel rods were out of the reactor core by the first part recollection. 
Sep. The last two were pulled out with a Cherry Picker. 

All incorrect information. 

Pg. 54, referencing damagedji1el element R-69 Comment noted. Table 2.1 presents AI"s summary ofe1ents as of\!uvember 
15. 1959. An explanatory footnote 11 ill be added to document the commenter·s 

No fuel rods were withdrawn in October; they were already removed. recollection. 

Pg. 54, referencing damagedfiicl element R-24 Comment noted. Table 2. I presents AI' s summary of e1·ents as of November 
15. 1959. An explanatory footnote will be added to document the commenter's 

I think this is when we tried to pull to pull out the two last broken off fuel rods recollection. 
with a Cherry Picker. We failed a number of times until we were able to pull 
the broken fuel rods out of the moderator can. 

Pg. 54, referencing damagedji1el element R-76 Comment noted. Table 2.1 presents AI"s summar) ofewnts as of:\member 
15. 1959. An explanatory footnote 11ill be added to document the commenter's 

Notice they have no date. There was very little said about 11hat we did in recollection. 
getting those broken fuel rod ends out of the reactor core and the timing 11e did 
it. 

Page 29, Section 2.1.3. Building Features. It should be noted that the former Agreed. EPA will carefully consider this issue and ho11 to best describe the 
SRE building was designed to vent radioactive cover gas to the outside uncertainty concerning atmospheric n~nting at SRE and the possibility of filter 
atmosphere during SCRAMs and other emergency situations. It is quite logic effectiYeness throughout the nents of 1959. 
to conclude that the filters at the SRE air vents quite likely overloaded or were 
bypassed during the events of 1959 and other SCRAM events. 

Section 2.1.3. The general tone of this section is written in a manner that Agreed. EPA will carefully consider this issue and ho\1 to best describe the 
assumes no significant fission gas or particulates were released during the 1959 uncertainty concerning atmospheric \enting at SRE 
Major Accident. This conclusion should be reconsidered since it is indeed 
quite likely such releases occurred or at a minimum there is no evidence that 
such significant releases did not occur. 

Agree- Comment mil be mtegrakd 111 liSA and soli test1ng program as apprllpnate \'otrd- Ctlllinl~IH \\111 twt he llllL'~rdtcJ llltd I IS.\ nr Still lL'Stln~ program 

FIN A Pa of 22 ' 2012 
Rl _led 
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,.., 

Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Section 2.1.3. Page 52. The text ofthe T\1 minimized documented offscale 
measurements when core cover gas was too hot to measure. These offscale 
readings occurred in the sodium coolant tank, decay tank, and Hi Bay. Please 
review and incorporate the following references concerning offscale readings at 
SRE in 1959. These references should be incorporated into the final HSi\. 

Off-Scale Radiation Readings: 

I. Core Cover Gas Sample Too High to Be i\leasurcd Quantitatively during 
accident: samples taken thereafter are subsequent to the highly radioactive 
cover gas had already been purged to external tanks and vented to atmosphere. 
Hart, NAA-SR-6890 p. p. 13 

2. Gaseous Decay Tank Readings Off-scale: .. That such an extremely high 
concentration did in fact exist is borne out by the off-scale readings of decay 
tank activity (see Figure IV -C-1 )." (emphasis added) p. IV -C-15 NAA-SR-
4488. Figure IV-C-1 from this report (see below) must be included in EPA's 
final HSA report. 

·. 

'T ._ .. ,' ~···. ·~- ' ''···~ , ..... ,,. ......... ' ···~ ,._, •• 
<' '~ .. '·~·~h«N "'"'"'~ M 

0 
0 ,.,, >< ••<>< ,jo O>.j 

Response 

Agreed. In the final HSA. EP.\ will review and incorporate important 
information fi'om the t\\O references and Table 1\'-C-l as appropriate. 

Agree- Comment will be mtegrated in HSA and soil test111g program as appropnate Notrd- Comment\\ Ill not be mtc-grakJ !!Itt) HS.\ or so1l testing pro~ram 

FINAL Page 19 of 22 
Redacted 

10052012 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Section 2.1.3. Page 33. The first, second and fourth bullets on this page Noted. With respect to former \lorkers intet·vie\IS. EPA took the position not 
concerning former workers interviews present statements that are based on to judge or modify any former worker statements. 
second or third hand accounts or opinion of individuals that were not present 
during the major accident of 1959. These interviews should not be allowed in 
the HSA. 

Section 2.1.3. Page 48 and Page 57. Call the series of events in 1959 a "major Agreed. EPA \Viii reconsider the use of the terms "incident" 1ersus "accident" 
incident" is NOT appropriate or accurate. At a minimum. these events at SRE to describe the evens of 19~9. EP:\ docs agt·ec with the use of the term "Fuel 
in 1959 should be called a "Major ,\ccidcnt- Fuel :V!elting Event". Melting E\cnt''. 

Section 2.1.3. Page 51. The Bottom Paragraph concerning the events on July Agreed. EPA \1 ill reconsider how to describe the possible scope elf fission 
15, 1959 should be modified to include the likely events that Xe and other products that was vented to the air at SRE and modify the text in the final liS.-\ 
fission products were vented. Alternatively. Xe should be removed since its as appropriate. 
simply unknown what was in that radioactive gas. 

Section 2.1.3. Page 56. Table 2.2. I have many concerns about EPA's use of Agreed. EPA will reconsider the usc of Table 2.2 and modify the text in the 
this table. The column concerning Fraction of Inventory Released is based on final HSA as appropriate. 
filtered air data that was collected weeks after the 1959 Major Accident ended. 
The basis of Table 2.2 is incomplete and baised low concerning potential 
fraction of inventory released. The sentence immediately after Table 2.2. 
concerning Xe and Kr releases was collected on September 14. 1959 which was 
two months after the Major Accident ended. 

--------------------

Agree- Comment mil be Integrated 111 llSA and so1l test1ng program as apprcl['rtate i"otrd- c·,)Jll!llcnt \\II\ 1wt he tntL-trdk'J Jt1t11 !!S.\ (lt -.,l)l! tc...;tl11!:2 )"'ltogr~Jm 

FIN AI Pa of 22 :; 2012 
Rc,. _,ed 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Please consider the following finding in the Hart. NAA-SR-6890 
report: 

(a) Primary coolant too radioacti\·e to be measured until about a 
week after shutdown; by that time, much radioacti1·ity had been 
filtered out by the cold traps. Hart NAA-SR-6890 p. I 0 

(b) Exhaustfi·om the high bay area is not vented to the stack but 
rather to a separate outlet located on top of the high hay area. The 
high bay exhaust is passed through CWSfilters onlv when 
potentially hazardous operations are in progress within the reactor 
building, c. g., during reactor operation orji1el handling. The 
original design o{the gaseous \t'aste handling .ITS/em. 
incorporated radiationle1·el-actuated br-pass mh·es in the line 
leadingfi·om. each source o{gaseous actil·itv to the storage tanks. 
In this way, automaticallv and depending on the actil·ity le1·el. the 
gas would be \'ented either to the stack or to the storage tanks. 
This system was later modified, because o{malfimction, and a 
manually operated bypass was placed in the reactor control room. 
The second instance [o{clemted radiation readings} occurred on 
July I 5 at 0600; this time the stack actit·in· mse sharplv to 7 x 10-5 
fiCICtn. The actil·ity level continued intermittent!\' high until ahout 
1100 on July 15. No nplanation can he offc'rcdfor this second 
occurrence unless it is assumed that the storage tank bypass sll'itch 
had inadvertently heen placed in the h1pass position. If this were 
in fact the case, the acti1·ity concentrations in the cover gas 
were certainly sufficient magnitude to cause the high stack 
effluent acti1·ities noted. p. !V-C- 24-25 

(c) Radioiodine mluc in coolant samples lmt' crm1uared to other 
radionuc!ides on a mlati!itv basis. suggesting iodine escaped to 
the core co1·er gas. \'ented, and {Jotcntialh· released to 

environment" Hart, p. 20 

Response 

Agreed. EPA \Viii reconsider the usc of Table 2.2 and modify the text in the 
final HS.'\ as appropriate. 

Agree- Comment will be integrated 111 llSA and sot! lesling rrogram as apprnpnate l'otcd- Comment\\ tllllot b(' tnh:gratcd tntn II~.!\ or sud tcstmg ~1rugr~tm 

FINAL Page 21 of 22 
Redacted 

I 0 05 2012 
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Response to Comments on Draft HSA-6 Technical Memoranda Issued on June 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

AEC conclusions about the accident: 

(G) The cin.:umstam:es which e\·<:mlmdly Jecl to 
this accident b<:•gGn as early as spring, J95S, 
when the fir::>t Tetralin leak occurred. A !:h:ccmd 
lenk: occurred in Hnn 8 on 1~on'mbcr 2~1. 1 f);"iS, 
and problem~:> contimll.:d tmlll July 24, Hl5!J. During 
t.hnt. tim!l ,;o m'l.ny difflcnlth'!R wern encountered 
thnt, at least jn retrospect, it b quite clctH' 
thnt. the reactor should have been shut down <ltHI 

the problems soln~d p1·operl:v·. Continuine; to runln 
the faee of u known Totralin l<>:Jk, l'•>.JIP.:ltnd scrams, 
c.·qui);.Jmcnt failurc.:s, rising rnLliuw.:tiviLs rdca;:.;es, 
and wwxplained transient cffecls id diiflc•1ll tt) 
justify. Such emphnsis on continued vpcr:•.tiun c:cn 
:md often does h~\'C serious dTl•ets on ::;~1fdy and 
can create nn atmospb€re leading to serious ac
t:idlmts. It is dangerous, as well as beinp: false 
eeonomy, to nm n reactor that clvady is not 
fum:tioning as 1t was designed to function. 

In the long run, reactor economics :lR v.:ell as 
rcactot• safety will demanJ adt.:.:quatc continuing 
maintenance nt all tirncs, and this 1NiJ1 incluck: 
early shutdown aml proper action. v;henever there 
is the least doubt concerning the ~itua.tlon. (..h1nar;e
ment can and must establish tbjs sort of nttitude, 

Thompson and Beckerley, The Technologv of Nuclear Reactor 
Safetv, p. 644-645 

Response 

Agree- Comment will be mteg.rated 111 liSA and soil testing program as appr,lprtak :\'otcd- Cummcnt \\ lllnnt he llltcgratl'J 1ntn 1 !S.\ or suli tc:-\tln::..:. 11rugr:.!ll1 

FINAl Pa: of 22 2012 
Re, .. _,ed 


